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PREFACE. 


The  increasing  importance  which  the  study  of  Pathology 
and  Morbid  Anatomy  has  recently  assumed  in  this  country, 
has  induced  the  author  to  endeavor  to  supply  an  admitted 
want  in  our  medical  literature,  by  publishing  this  small  work 
on  the  subject.  As  qualifications  for  so  doing,  he  claims 
merely  to  have  been,  during  the  past  few  years,  a  student 
and  teacher  in  the  Post-Mortem  Poom,  and  to  have  en- 
deavored to  make  himself  acquainted  with  the  writings  of 
others  on  the  same  subject. 

This  work,  as  its  title  implies,  is  strictly  elementary.  Its 
object  is  to  give  a  brief  account  of  the  more  important  mor- 
bid processes  which  take  place  in  the  human  body,  in  accord- 
ance with  the  present  position  of  pathological  knowledge. 
To  fulfil  this  end,  the  general  pathology  of  each  process  has 
first  been  described,  and  subsequently  the  same  process  as  it 
occurs  in  the  several  organs  and  tissues  of  the  body  has  been 
considered. 

As  the  work  is  mainly  intended  as  an  elementary  text- 
book for  the  student,  a  discussion  of  the  different  views  which 
are  held  by  different  Pathologists  respecting  some  of  the 
subjects  of  which  it  treats,  has  been  as  far  as  possible  avoided, 
the  author  having  endeavored  to  advance  those  opmions 
which  appear  to  him  to  have  the  greatest  claim  on  general 
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acceptance.  For  the  same  reason  reference  to  the  various 
authors  has  in  most  cases  not  been  given,  it  having  been 
deemed  sufficient  to  aj)pend  a  list  of  the  principal  works 
which  have  been  consulted. 

Pathology  has  made  such  rapid  and  important  advances 
during  the  last  few  years — mainly  owing  to  the  researches  of 
German  investigators — and  the  knowledge  of  some  of  the 
most  important  of  the  morbid  processes — e.  g.,  the  develop- 
ment of  new  formations,  inflammation,  and  tuberculosis — is 
still  so  far  from  being  complete,  that  the  author  has  experi- 
enced considerable  difficulty  in  the  composition  of  this  work. 
For  its  many  imperfections  he  would  therefore  claim  the 
reader's  indulgence. 

The  woodcuts  have,  for  the  most  part,  been  borrowed  from 
other  works,  principally  from  "  E-indfleisch's  Lehrbuch  der 
pathologischen  Gewebelehre ;"  but  some  of  them  have  been 
drawn  by  the  artist  from  the  author's  own  preparations. 

In  conclusion,  the  author  must  express  his  deep  obligations 
to  his  colleague.  Dr.  Silver,  for  the  trouble  he  has  so  kindly 
taken  in  helping  him  to  revise  the  proof-sheets  as  they  have 
passed  through  the  press,  and  also  for  the  many  valuable 
suggestions  given  him  in  the  preparation  of  the  work. 

74  "WiMPOLB  Street,  Cavendish  Squake, 
August,  1871. 
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PATHOLOGY  AND  MORBID  ANATOMY. 


INTRODUCTION. 

Pathology  treats  of  the  origin,  nature,  course,  and  causes  of 
those  changes  in  the  body  which  constitute  disease  ;  Morbid 
Anatomy,  or  3Io?-bid  Histology,  of  the  acttial  alterations  in  the 
tissues  which  the  disease  has  produced.  The  former  is  there- 
fore comparable  with. Physiology,  the  latter  with  the  Histology 
of  the  normal  tissues. 

By  disease  is  understood  some  deviation  from  the  state  of 
"health  ;  a  deviation  consisting  for  the  most  part  in  an  alteration 
in  the  functions,  properties,  or  structure,  of  some  tissue  or 
organ,  owing  to  which  its  office  in  the  economy  is  no  longer  per- 
formed in  accordance  with  the  normal  standard.  As  health  is 
itself  merely  a  relative  term  and  implies  no  definite  performance 
of  the  processes  of  life,  so  disease  is  equally  indefinite  ;  it  cannot 
be  separated  from  health  by  any  well-defined  boundary,  the  one 
^Dassing  by.  insensible  gradations  into  the  other. 

Disease,  being  thus  merely  an  abnormal  performance  of  those 
processes  which  constitute  life,  a  knowledge  of  these  must 
necessarily  precede  the  study  of  pathology.  Life  comprises  the 
formation  and  maintenance  of  the  tissues  and  the  exhibition  of 
their  various  functions.  Such  formation  and  maintenance,  which 
may  be  included  under  the  general  term  of  Nutrition,  consist  in 
the  continuous  supply  of  new  material,  the  separation  of  this 
from  the  blood,  and  its  appropriation  by  the  tissues,  together 
with  the  removal  of  the  products  of  their  waste.  Function  is 
the  special  manifestation  of  the  life  of  the  part,  as  distinct  from 
its  growth  and  the  maintenance  of  its  structure  ;  in  the  secret- 
ing cell,  consisting  in  the  alteration  of  the  substances  abstracted 
from  the  blood  to  fulfil  some  special  purpose  in  the  economy ; 
in  nerve,  in  the  transmission  of  impulses  of  motion  and  sensation, 
&c.     The  performance  of  function  is  obviously  dependent  upon 
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the  state  of  imtrition.  When  both  of  these  are  normal  the  con- 
dition is  one  of  healthy  when  abnormal  one  of  disease. 

As  in  health  the  nutrition  is  principally  dependent  upon  the  tis- 
sues themselves,  these  abstracting,  appropriating,  and  altering  the 
material  which  is  supplied  to  them  by  the  blood ;  so  in  disease  it  is 
the  tissues  which  plaj^  the  most  important  part,  and  alterations  in 
them  are  amongst  the  most  frequent  of  the  morbid  processes. 

The  supply  and  composition  of  the  blood  must  at  the  same 
time  constitute  a  most  important  cause  of  abnormal  nutrition. 
In  regarding  the  blood,  however,  as  a  cause  of  disease,  it  must 
be  borne  in  mind  that  this  fluid  is  in  a  state  of  constant  depen- 
dence upon  other  parts;  its  component  elements  are  derived  from 
external  sources  and  undergo  continual  change,  and  although 
possibly  under  certain  circumstances  it  may  become  altered  by 
virtue  of  changes  in  the  nutritive  activity  of  its  corpuscular 
elements,  alterations  in  its  constitution  must  in  most  cases  result 
either  from  some  change  in  the  process  of  its  formation,  as  from 
the  ingestion  of  improper  or  insufficient  food,  mal-assimilation, 
or  disease  of  the  lymphatic  structures ;  from  changes  in  the  secre- 
tory or  excretory  processes  ;  or  from  the  introduction  of  foreign 
substances,  derived  from  extraneous  sources.  Whilst,  therefore, 
alterations  in  the  composition  of  the  blood  may  be  important 
agents  in  the  production  of  abnormal  nutritive  changes,  they 
almost  invariably  dej^end  upon  some  antecedent  condition,  and 
can  rarely  be  regarded  as  the  jwimary  cause  of  disease. 

The  blood  ma}"  also  become  a  cause  of  disease,  owing  to  an 
abnormal  activity  of  its  white  corpuscles  and  their  migration 
through  the  walls  of  the  bloodvessels  into  the  surrounding  tis- 
sues, where  they  may  constitute  centres  of  morbid  nutritive 
changes,     (See  "  Inflammation.") 

Lastlj',  the  influence  of  the  nervous  system  must  be  taken  into 
account  in  considering  alterations  in  nutrition  and  function. 
This  not  only  influences  the  circulation  and  supply  of  blood,  but 
also  tissue-change  ;  recent  researches  tending  to  show  that  nerve- 
flbres  terminate  in  the  ultimate  elements  of  nearly  all  tissues. 

T\iQ  first  part  of  this  work  will  be  devoted  exclusively  to  the 
consideration  of  morbid  processes  which  are  characterized  mainly 
by  alterations  in  nutrition ;  the  second.,  to  those  in  which  an 
altered  nutrition  is  associated  with  changes  in  the  blood  and 
circulation,  constituting  "inflammation;"  and  the  third^  to 
changes  in  the  blood  and  circulation  alone. 
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THE  "CELL." 


•  As  the  most  important  element  in  nutrition,  both  in  health 
and  disease,  is  the  activity  of  the  tissues  themselves — the  sup- 
ply of  nutritive  material,  although  an  essential,  being  merely  a 
jMSsive  part  of  the  process — it  becomes  necessary  to  consider, 
somewhat  minutely,  those  parts  of  the  tissues  in  vv^hich  this 
activity  resides. 

Ever  since  Schwann  discovered  the  cellular  nature  of  animals, 
and  established  the  analogy  between  animal  and  vegetable  cells, 
there  has  been  a  gradually  increasing  conviction  amongst  physi- 
ologists, which  has  now  become  a  universally  accepted  physio- 
logical and  pathological  doctrine,  that  the  cell  is  the  seat  of 
nutrition  and  function ;  and  further,  that  each  individual  cell  is 
itself  an  independent  organism,  endowed  with  all  those  proper- 
ties, and  capable  of  exhibiting  all  those  active  changes  which 
are  characteristic  of  life.  Every  organized  part  of  the  body  is 
either  itself  a  cell  or  is  derived  from  cells,  and  the  cells  them- 
selves originate  from  pre-existing  cells,  and  under  no  circum- 
stances do  they  originate  de  novo. 

Whilst  therefore  the  whole  body  is  made  up  of  cells,  or  of 
substances  derived  from  cells,  and  the  cell  is  itself  the  ultimate 
morphological  element  which  is  capable  of  exhibiting  any  mani- 
festation of  life,  it  must  be  borne  in  mind,  that  in  a  complex 
organism,  the  phenomena  of  life  are  the  result  of  the  continued 
activity  of  innumerable  cells,  many  of  which  possess  distinct 

•  and  peculiar  functions,  and  which  by  their  combination  become 
endowed  with  new  powers,  and  exhibit  new  forces;  so  that, 
although  each  individual  unit  possesses  an  independent  activity, 
it  is  in  a  state  of  constant  dependence  upon  others  with  which 
it  is  more  or  less  intimately  associated. 

Constitution  of  Cells. — When  the  analogy  was  established 


20 


THE    "cell. 


Cells  from  a  Can- 
cer. Showing  cell- 
wall,  cell  -  con- 
tents, nuclei,  and 
nucleoli.  The  nu- 
clei dividing. 


between  the  animal  and  vegetable  cell,  the  former  was  held  to 
be  constructed  in  all  cases  upon  the  same  principle 
as  the  latter,  and  to  consist  of  a  cell-wall^  inclosing 
a  cavity  in  which  were  contained  a  x^udeus  and Jluid 
contents.  (Fig.  1.)  This  was  the  idea  of  the  cell 
held  by  Schwann  and  Remak,  and  supported  espe- 
cially by  Virchow,  who  maintained  that  these 
three  constituents  were  essential  to  its  vitality  and 
existence. 

During  recent  years,  however,  this  definition  has 
been  modified.  The  existence  of  a  cell-wall  was  in 
many  cases  not  evident:  in  the  embryonic  cells,  in 
those  of  many  rapidly  growing  new  formations, 
and  in  the  corpuscles  of  blood,  pus,  and  mucus,  no 
limiting  membrane  could  be  demonstrated.  This 
led  to  a  new  definition  of  the  cell  by  Leydig  and  Max  Schultze, 
who  held  that  a  little  mass  of  matter  inclosing  a  nucleus  was 
all  that  was  necessary  for  its  constitution.  The  latter  of  these 
physiologists  not  only  rejected  the  cell-wall  as  an  essential  con- 
stituent, but  established  the  identity  of  the  mass  of  matter 
(cell-contents)  with  animal  sarcode  —  a  contractile  substance 
existing  in  the  lower  animals — and  showed,  that  like  it,  it  was 
endowed  with  the  power  of  spontaneous  movement :  this  sub- 
stance he  called  protoplasm.  He  further  pointed  out,  that  the 
existence  of  a  distinct  cell-wall  was  the  result  of  a  retrograde  pro- 
cess taking  place  in  the  outer  laj^ers  of  the  protoplasm,  and  that 
the  latter  was  the  real  seat  of  the  activity  of  the  cell.  These 
views  closely  correspond  with  those  held  by  Dr.  Beale  in  this 
country.^ 

The  definition  of  a  cell  has  been  still  further  modified  by 
Briicke,  Strieker,  and  others,  who  consider  that  the  existence 
of  a  nucleus  is  not  essential  to  its  constitution.  This  opinion 
is  principally  based  upon  the  fact,  that  in  the  cryj)togamia,  and 
in  some  of  the  lowest  animal  forms,  cells  occur  in  which  no 
nucleus  is  visible. 

It  would  thus  appear  probable  that  a  simple  mass  of  proto- 
plasm may,  in  some  exceptional  cases,  be  all  that  is  necessary  to 
constitute  a  cell — i.  e.,  an  elementary  organism,  capable  of  ex- 

1  Dr.  Beale  calls  the  protoplasm  germinal  mcMer  ox  bioplasm;  the  cell-wall, 
formed  material. 
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liiblting  independently  all  the  phenomena  of  life ;  but  that  the 
nucleus  is  an  exceedingly  constant,  and  almost  invariable,  con- 
stituent. The  cell-wall  is  much  less  constant,  and  being  the 
result  of  a  retrograde  change  in  the  outer  laj^ers  of  the  proto- 
plasm, it  must  be  regarded,  in  point  of  vitality,  as  inferior  to 
the  rest  of  the  cell. 

Protoplasm  itself  is  a  homogeneous  structureless  material, 
although  as  it  is  met  with  in  cells  it  usually  contains  adventi- 
tious matters — as  granules  of  fat,  pigment,  &c. — which  are  either 
the  result  of  its  metamorphosis,  or  have  been  taken  up  from 
without.  In  consistence  it  is  subject  to  constant  variations, 
being  sometimes  perfectly  fluid,  at  others  more  or  less  solid  and 
gelatinous.  The  cell-wall,  when  it  exists,  is  of  much  firmer  con- 
sistence than  the  protoplasm.  In  some  cells  the  protoplasm 
constitutes  but  a  small  proportion  of  the  cell-contents,  other 
substances  peculiar  to  the  cell  being  associated  with  it ;  as,  for 
example,  fat  in  the  cells  of  adipose  tissue.  (See  also  fatty  infil- 
tration of  liver  cells.  Fig.  10.) 

The  nucleus  is  much  more  constant  both  in  size  and  form  than 
the  cell.  It  is  usually  spherical  or  oval  in  shape,  and  often  con- 
tains one  or  more  minute,  round  or  angular  bodies,  termed 
nucleoli.  It  oflers  a  greater  resistance  to  chemical  reagents  than 
the  other  constituents  of  the  cell,  and  in  disease  often  remains 
after  these  have  been  destroyed.  It  is  also  stained  more  deeply 
by  carmine.  Structurallj^,  it  appears  often  to  be  perfectly  homo- 
geneous, or  faintly  granular  ;  in  some  cases  it  is  invested  by  a 
limiting  membrane,  and  is  thus  of  a  vesicular  nature.  Several 
nuclei  may  be  contained  within  the  same  cell. 

Physiology  of  Cells. — The  cell  being,  as  already  stated,  the 
seat  of  all  those  nutritive  and  functional  processes  which  are 
characteristic  of  life,  the  question  arises,  as  to  what  part  is 
played  by  its  respective  constituents,  and  whether  the  cell-wall, 
the  protoplasm  (cell-contents),  and  the  nucleus  have  different 
offices. 

The  cell-wall  being  the  result  of  a  retrogressive  change  in  the 
protoplasm,  it  cannot  be  regarded  as  taking  any  part  in  the  life 
of  the  cell,  the  activity  of  which  is  diminished  by  its  existence, 
as  is  also  its  power  of  reproducing  itself  by  division.  It  is  in 
old  cells  that  a  cell-wall  is  most  frequently  met  with;  in  those 
newly  formed  it  is  usually  entirely  wanting. 
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The  nucleus  lias  always  been  looked  upon  as  the  seat  of  the 
nutrition,  as  distinct  from  the  specific  functions  of  cells,  and  has 
been  supposed  to  play  an  important  part  in  their  multiplication 
and  reproduction.  The  fact  that  when  a  cell  divides,  the  division 
usually  commences  in  the  nucleus,  and  only  subsequently  takes 
place  in  the  rest  of  the  cell,  would  appear  to  favor  this  view ;  as 
would  also  the  great  uniformity  of  the  nucleus  both  in  size  and 
form,  whatever  be  the  functional  nature  of  the  cell.  It  must 
be  borne  in  mind,  however,  that  non-nucleated  cells  may  multi- 
ply, and  that  nucleated  cells  have  been  observed  to  divide,  the 
nucleus  itself  taking  no  part  in  the  process. 

Whatever  be  the  part  played  by  the  nucleus,  there  can  be  no 
doubt  that  the  protoplasm  is  the  most  important  factor  of  the 
cell,  and  it  ma}^  itself  be  the  only  constituent.  The  spontaneous 
movements,  alterations  in  form,  and  migratory  powers  charac- 
teristic of  young  cells,  are  due  to  the  protoplasm  ;  such  move- 
ments are  observed  in  the  cells  of  the  embryo,  in  lymphatic  and 
young  epithelial  cells,  in  some  of  the  cells  of  connective  tissue, 
and  in  white  blood-corpuscles  and  pus-corpuscles. 

The  protoplasm,  as  already  stated,  may  be  the  sole  seat  of  the 
nutritive  and  formative  power  of  the  cell ;  it  would  appear, 
however,  probable  that  it  is  especially  concerned  in  the  perform- 
ance of  function,  and  that  the  specific  functional  peculiarities 
of  cells  are  dependent  rather  upon  it  than  upon  their  other  con- 
stituents. The  volume  and  consistence  of  the  protoplasm  varies 
in  different  cells,  and  in  the  same  cell  at  different  times,  and 
under  different  circumstances.  It  is  apparently  capable  of  im- 
bibing and  giving  up  fluids,  at  the  same  time  undergoing  cor- 
responding alterations  in  volume.  These  considerations  render 
it  probable  that  it  is  the  seat  of  the  selective  power  of  the  cell, 
and  of  those  other  properties  which  represent  its  specific  func- 
tions. 

Genesis  of  Cells. — The  proposition  of  Virchow,  that  every 
cell  originates  directly  from  a  pre-existing  cell,  forms  the  basis 
of  the  pathology  of  the  present  day.  To  Eemak,  however, 
must  be  ascribed  the  merit  of  having  first  established  the  cellu- 
lar origin  of  the  tissues. 

The  multiplication  of  cells  may  take  place  in  three  ways,— by 
simple  division,  by  gemmation,  and  by  endogenous  groiuth.  In  the 
first  two  methods  the  cell  breaks  up  into  fragments ;  in  the  last 
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new  cells  originate  within  the  parent  cell.  The  process  is  ob- 
vionsly  associated  with  growth  and  increase  of  the  protoplasm. 

The  multiplication  by  simple  division  is  the  most  frequent 
method.  The  cell  divides  and  forms  two  cells,  and  each  of  these 
again  divides  and  forms  two  more,  and  so  on.  In  nucleated  cells 
the  nucleus  as  a  rule  divides  first.  The  nucleus,  however,  may 
divide  and  multiply  within  the  cell  without  any  division  of  the 
cell  taking  place.  The  existence  of  a  dense  cell-wall  interferes 
with  multiplication  by  simple  division. 

In  multiplication  by  gemmation,  a  small  portion  of  the  pro- 
toplasm projects  from  the  cell,  and  becomes  detached  by  con- 
striction at  its  base,  and  thus  forms  a  new  cell.  This  is  much 
less  frequent  than  the  former  process. 

Endogenous  multiplication  occurs  principall}^  in  cells  possess- 
ing a  dense  cell-wall,  as  in  some  varieties  of  epithelium.  The 
protoplasm  divides  within  its  limiting  membrane,  and  thus  a 
number  of  new  cells  are  formed  within  the  parent  cell,  from 
'which  they  are  subsequently  liberated  either  by  the  destruction 
of  its  wall,  or  by  virtue  of  their  own  amoeboid  activity. 
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CHAPTEE    11. 

N  U  T  E  I  T  I  0  ISr    A  E  K  E  S  T  E  D . 

The  absolute  and  permanent  arrest  of  nutrition  constitutes 
local  or  systemic  death.  Under  tliis  head  are  included  the  three 
following  processes : 

1.  General  or  Systemic  Death. — In  this,  the  arrest  is  general ; 
the  nutritive  processes  cease  throughout  the  whole  body. 

2.  Gangrene  or  Necrosis. — The  arrest  is  local,  and  confined  to 
a  particular  part,  which,  when  dead,  retains  to  a  greater  or  less 
extent  its  external  form  and  anatomical  characters. 

3.  Molecular  Death  or  Necrobiosis. — The  arrest  is  also  local, 
but  usually  results  from  a  previous  gradual  impairment  of  the 
nutritive  processes,  which  ultimately  entirely  cease  in  some  of 
the  histological  elements.  The  dead  part  is  a  granular  debris 
in  which  all  trace  of  the  original  structure  is  lost.  This  will 
be  considered  under  "  Atrophy  and  Degeneration." 

GANGRENE    OR    NECROSIS. 

Gangrene  or  Wecrosis  is  the  complete  and  permanent  arrest  of 
nutrition  in  a  part — occurring  for  the  most  part  more  or  less 
suddenly — which,  when  dead,  retains  to  a  greater  or  less  extent 
its  external  form  and  anatomical  structure.  The  series  of  pro- 
cesses by  which  this  is  brought  about  is  called  Mortification.,  the 
dead  tissue,  a  Sphacelus  or  Slough.  In  bone  the  process  is  called 
Necrosis,  the  result,  a  Sequestrum. 

The  arrest  of  nutrition  is  followed  by  the  complete  cessation 
of  all  the  evidences  of  life  both  functional  and  j)hysical ;  and 
the  part  thus  removed  from  the  influence  of  the  "  vital  forces  " 
undergoes  those  chemical  and  physical  changes  which  are  com- 
mon to  inanimate  organic  matter.  In  a  limb,  for  example,  there 
is  paralysis  of  motion  and  sensation,  coldness,  dryness  of  the 
surface ;  the  natural  firmness  and  elasticity  are  lost ;  and  it 
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becomes  soft  and  doughy,  tlie  coloring  matter  escapes  from  the 
blood-corpuscles,  and  dissolved  in  the  liquor  sanguinis  permeates 
and  stains  the  tissues.  Evaporation  from  the  epidermis  is  hin- 
dered :  consequently,  if  the  limb  contains  much  blood,  the  trans- 
uded serum  and  the  watery  constituents  of  the  tissues  form 
large  bullae  on  the  surface.  As  decomposition  proceeds,  gases 
are  generated  in  the  part ; — principally  sulphuretted  hydrogen, 
ammonia,  nitrogen,  and  carbonic  acid  :  these  give  rise  to  the 
emphysematous  crackling  which  is  so  often  associated  with  the 
gangrenous  process.  The  tissues  at  the  same  time  undergo  a 
process  of  softening  or  liquefaction,  the  limb  becomes  exceedingly 
offensive,  and  changes  from  a  reddish  color  to  a  brownish  or 
greenish-black,  this  is  owing  to  changes  in  the  transuded  hsema- 
tine.  If  the  limb  does  not  contain  a  lar^e  amount  of  blood,  and 
evaporation  is  allowed  to  go  on  freely  from  the  surface  by  the  de- 
struction of  the  epidermis  and  rupture  of  the  bullse,  it  may  dry 
up — the  process  of  decomposition  gradually  ceasing — and  be  con- 
'verted  into  a  black  shrunken  mass,  which  undergoes  but  little 
further  change :  this  constitutes  Dry  Gangrene  or  Mummification. 
If,  on  the  other  hand,  as  is  more  commonly  the  case,  the  gan- 
grene is  associated  with  venous  obstruction,  and  thus  the  return 
of  blood  and  absorption  of  fluids  are  prevented,  the  evaporation 
from  the  surface  is  rarely  sufficient  to  dry  the  limb,  and  conse- 
quently, the  process  of  decom|)Osition  proceeds  until  it  is  com- 
pletely disorganized  :  this  is  Moist  Gangrene. 

The  characters  of  the  dead  part  vary  with  its  vascularity,  its 
structure,  the  cause  of  the  gangrene,  the  acuteness  of  the  pro- 
cess, and  the  possibility  of  the  access  of  atmospheric  air.  The 
more  vascular  the  tissue,  the  softer  its  structure,  and  the  more 
it  is  exposed  to  the  atmosphere,  the  more  rapidly  and  completely 
does  it  undergo  decomposition.  Bone,  cartilage,  and  tendons, 
which  are  firm  hard  tissues,  containing  comparatively  but  few 
vessels,  undergo  very  little  alteration  in  structure  and  form ; 
whereas  the  softer  parts  are  much  more  rapidly  and  completely 
destroyed. 

The  occurrence  of  decomposition  manifests  itself  in  the  first 
place  in  the  blood  contained  in  the  part :  this  fluid  undergoes 
the  earliest  and  most  rapid  change.  The  hsematine  escapes  from 
the  red  corpuscles,  partly  by  exudation,  and  partly  by  the  de- 
struction of  the  corpuscles  themselves,  and  dissolved  in  the 
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liquor  sanguinis  permeates  tlie  surrounding  tissues.  The  cor- 
puscles are  ultimately  completely  annihilated,  nothing  remain- 
ing but  a  few  minute  granules. 

The  staining  of  the  tissues  with  hsematine,  commonly  known 
as  post-mortem  staining,  is  very  characteristic.  All  the  tissues 
are  more  or  less  affected,  the  lining  membrane  of  the  bloodves- 
sels, which  is  in  immediate  contact  with  the  blood,  being  natu- 
rally more  so  than  other  parts.  The  staining  is  of  a  uniform 
pinkish-red  color,  thus  differing  from  the  punctiform  and  strati- 
form redness  of  hypereemia,  from  which  it  must  be  carefully  dis- 
tinguished. The  amount  of  staining  is  in  proportion  to  the  ra- 
pidity with  which  decomposition  has  taken  place,  and  to  the 
amount  of  blood  contained  in  the  part  at  the  time  of  death.  It 
is  usually  most  marked  in  the  lining  membrane  of  the  heart  and 
large  bloodvessels. 

Rigor  Mortis.-— In  muscle  the  arrest  of  nutrition  is  accom- 
panied by  a  state  of  rigidity,  known  as  the  Rigor  3Iortis.  This 
is  a  peculiar  condition  of  the  muscles  observed  in  almost  all 
bodies  after  death,  in  which  they  become  firm  and  somewhat 
shortened,  as  though  in  a  state  of  chronic  contraction.  It  comes 
on  as  soon  as  the  muscles  have  lost  their  irritability,  i.  e.,  their 
capability  of  responding  to  artificial  stimalation  ;  in  other  words, 
as  soon  as  the  nutritive  processes  have  completely  ceased.  The 
time  of  its.  appearance  will  therefore  depend  upon  the  state  of 
nutrition  of  the  muscles  at  the  time  of  death  ;  the  more  healthy 
and  vigorous  this  is,  the  longer  it  is  before  it  completely  ceases, 
and  consequently  the  longer  it  is  before  the  rigor  mortis  super- 
venes. The  length  of  its  duration  and  its  intensity  are  in  direct 
proportion  to  the  lateness  of  its  appearance.  In  people,  for  ex- 
ample, who  are  in  perfect  health,  and  die  suddenly,  as  from  acci- 
dent, the  rigor  mortis  does  not  usually  come  on  until  from  teu 
to  twenty-four  hours  after  death,  it  is  very  marked,  and  often 
lasts  two  or  three  days.  In  those,  on  the  other  hand,  who  die 
from  some  exhausting  disease,  as  phthisis  or  the  adynamic  fevers, 
in  which  the  nutrition  of  the  muscles  becomes  much  impaired, 
the  rigor  mortis  appears  \^ry  soon  sometimes  only  ten  minutes 
after  death :  it  is  very  slight  and  may  pass  ofi'  in  less  than  an 
hour.  It  has  been  said  that  m  case  of  death  from  poisoning  by 
carbonic  acid  and  sulphuretted  hydrogen,  from  lightning,  and 
from  some  of  the  severer  forms  of  the  adynamic  fevers,  the  rigor 
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mortis  is  entirely  absent.  It  is  doubtful,  however,  if  this  is  the 
case,  as  the  rigor  mortis  has  probably  escaped  observation,  owing 
to  its  early  supervention  and  rapid  disappearance.  As  soon  as 
the  rigor  mortis  has  passed  oft",  decomposition  of  the  muscular 
tissue  commences. 

The  rigor  mortis  occurs  not  only  as  the  result  of  systemic  and 
local  death,  but  it  may  also  be  induced  artificially  by  tempora- 
rily arresting  the  nutrition  of  the  muscle.  If  the  supply  of 
blood  to  a  muscle  is  cut  off  by  the  application  of  a  ligature  to 
the  artery  supplying  it,  it  quickly  passes  into  a  condition  which 
is  indistinguishable  from  the  rigor  mortis  ;  if  the  ligature  be 
removed  sufficiently  early  this  disappears,  and  the  vitality  of 
the  muscle  is  restored. 

With  regard  to  the  nature  of  the  Change,  it  was  formerly 
supposed  to  be  a  spontaneous  contraction,  the  last  act  of  vitality 
on  the  part  of  the  muscle.  More  recently,  however,  Kiihne  and 
others  have  shown  that  it  is  really  owing  to  the  presence  of  a 
'firm  albuminoid  compound  (Myosin),  which  is  separated  from 
the  fluid  of  the  muscle  when  its  nutrition  has  ceased,  and  coag- 
ulates in  its  substance,  thus  causing  the  firmness,  hardness,  and 
opacity,  which  disappear  as  soon  as  its  disintegration  and  de- 
composition commence.  The  transverse  striation  of  the  fibres 
then  becomes  indistinct,  and  gives  place  to  irregular  rows  of 
granules  and  fat  molecules,  the  muscle  softens,  its  sarcolemma  is 
destroyed,  and  ultimately  nothing  remains  but  a  soft  structure- 
less debris. 

A  similar  coagulation  appears  to  take  place  in  the  cells  of 
plain  involuntary  muscle,  and  here  also  a  rigor  mortis  occurs. 
In  the  cells  of  other  tissues— as  the  Malpighian  layer  of  the 
skin,  the  connective  tissues,  and  glandular  organs — a  coagula- 
tion of  the  protoplasm  has  been  observed  on  the  cessation  of  the 
nutritive  processes  ;  the  cells  become  cloudy  and  granular,  and 
then  break  up  into  molecules  of  various  sizes. 

The  termination  of  the  gangrenous  process  varies ;  it  may, 
after  involving  a  greater  or  less  extent  of  tissue,  become  arrested, 
and  a  "  line  of  demarcation  "  form  between  the  dead  and  living 
parts  [Circumscribed  Gangrene),  or  the  process  may  continue  to 
extend  without  any  such  attempt  at  recovery  [Diffuse  Gangrene). 

The  dead  tissue,  the  sphacelus  or  slough,  acts  as  a  foreign 
body,  and  as  such  sets  up  inflammatory  changes  in  the  adjacent 
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structures  ;  and  it  is  bj  this  means  tliat  it  is  ultimately  removed, 
or  becomes  encapsuled.  The  tissues  immediately  surrounding 
the  necrosed  part  are  thus  in  a  state  of  inflammation,  as  is  evi- 
denced in  external  structures  by  their  swelled  condition,  red 
color,  and  high  temperature.  As  the  gangrenous  process  ceases, 
the  necrosed  fragment  becomes  limited  by  this  line  of  inflamed 
tissue,  which  constitutes  the  'Hine  of  demarcation^'  between  the 
dead  and  living  parts.  Along  this  line  a.  process  of  ulceration 
and  suppuration  takes  place,  and  by  means  of  this  the  dead 
mass  is  gradually  separated  from  the  surrounding  structures. 
The  ultimate  termination  of  the  process  depends  principally 
upon  the  situation  of  the  afiected  part ;  if  this  is  superficial  the 
slough  is  thrown  oft"  as  in  external  parts,  the  intestines,  phar- 
ynx, &c.,  an  ulcerated  surface  being  left.  If  the  dead  mass  is 
deeply  seated,  its  removal  becomes  possible  only  by  the  exten- 
sion of  the ,  necrotizing  process  to  the  surface,  as  is  exemplified 
by  the  spontaneous  removal  of  necrosed  bone  through  fistulous 
openings  in  the  soft  parts,  and  by  the  opening  of  an  abscess. 
In  other  cases  the  inflammatorjT-  process  which  takes  place  in 
the  tissues  surrounding  the  dead  part  is  less  intense,  and  the 
formation  of  pus  is  less  abundant,  and  is  soon  followed  by  that 
of  connective  tissue,  a  layer  of  which  is  ultimately  formed 
around  the  necrosed  mass  by  which  it  becomes  encapsuled.  This 
occurs  especially  in  internal  parts  ;  examples  of  it  are  furnished 
by  foreign  bodies,  masses  of  tubercle,  hemorrhagic  infarcts,  ac- 
cumulated epithelial  products,  portions  of  necrosed  bone,  and  a 
foetus  in  the  abdominal  cavity,  all  of  which  may  thus  become 
surrounded  by  a  layer  of  connective  tissue.  The  part  when  thus 
encapsuled  is  rendered  inert,  and  no  longer  acts  as  an  irritant  to 
the  tissues  in  which  it  lies ;  it  undergoes  a  gradual  process  of 
absorption  and  drying  up,  and  often  becomes  calcified. 

Causes. — The  causes  of  gangrene  may  be  divided  into  those 
which  interfere  with  the  supply  of  nutritive  material,  and  those 
which  directly  destroy  the  vitality  of  the  histological  elements, 
so  that  they  are  no  longer  able  to  perform  their  functions. 

A.  The  supply  of  nutritive  material  may  be  interfered  with 

by- 

1.  Obstruction  in  the  Arteries. — This  is  a  common  cause  of  gan- 
grene. The  obstruction  may  be  caused  by  a  ligature,  by  com- 
pression of  the  vessel,  by  solution  of  its  continuity,  by  thrombus 
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or  embolism,  and  by  disease  of  the  arterial  coats.  If  the  ob- 
struction is  complete  and  a  collateral  circulation  cannot  be 
established,  death  of  the  part  quickly  ensues.  Obstruction  to 
the  arteries  alone,  the  return  of  blood  by  the  veins  not  being 
interfered  with,  usually  produces  the  dry  form  of  gangrene. 

2.  Obstruction  in  the  Capillaries. — Obstruction  here  is  usually 
the  result  of  pressure  upon  and  stretching  of  the  vessels.  This 
may  take  place  by  the  accumulation  of  inflammatory  products, 
new  formations,  hemorrhage,  &c.,  all  of  which  by  the  pressure 
they  exercise  upon  the  capillaries  may  cause  gangrene.  The 
opening  of  an  abscess  takes  place  partly  in  this  way, — the  pres- 
sure exercised  by  the  pus  upon  the  tissues  between  it  and  the 
surface  arrests  the  circulation,  thus  causing;  the  death  of  these 
tissues,  and  so  allowing  the  pus  gradually  to  approach  nearer 
and  nearer  the  surface,  until  it  ultimately  escapes.  Perforation 
of  the  pleura  in  abscess  of  the  lung  is  another  example  of  the 
same  process.  The  necrosis  of  the  superficial  layers  of  bone 
which  so  frequently  results  from  periostitis,  is  in  the  same 
manner  caused  by  the  inflammatory  products  compressing  the 
nutrient  vessels  of  tire  bone.  New  formations  and  tumors  may 
also,  by  interfering  with  the  circulation  in  neighboring  struc- 
tures, cause  their  death,  as  is  exemf)lified  by  the  molecular  death 
which  occurs  in  cirrhosis. 

3.  Obstruction  in  the  Vei?is. — Obstruction  to  the  return  of  blood 
by  the  veins  must  be  so  complete  in  order  to  arrest  nutrition, 
that  it  is  in  itself  rarely  a  cause  of  gangrene.  It  is  when  asso- 
ciated with  obstruction  in  the  arteries,  that  it  constitutes  an 
important  agent  in  producing  this  result.  This  combination  of 
venous  and  arterial  obstruction  is  seen  in  a  strangulated  hernia, 
in  the  invagination  of  a  portion  of  the  intestine,  in  the  constric- 
tion of  a  part  by  a  tight  bandage,  and  in  contusions  and  lacera- 
tions of  the  soft  parts  in  which  both  arteries  and  veins  are 
injured,  or  become  strangulated  by  the  tension  of  the  tissues 
which  subsequently  ensues.  In  all  cases  in  which  gangrene  is 
associated  with  venous  obstruction  it  is  of  the  moist  variety. 

4.  Diminished  Cardiac  Power. — This,  like  venous  obstruction, 
is  seldom  independently  a  cause  of  gangrene.  In  cases,  however, 
of  excessive  general  debility,  or  disease  of  the  cardiac  substance, 
the  consequent  diminution  in  the  contractile  power  of  the  organ, 
materially  aids  the  foregoing  causes  in  producing  a  fatal  blood- 
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stasis.  The  arrest  of  the  circulation  in  "  Senile  Gangrene,"  and 
the  sloughing  of  the  back  which  so  often  occurs  in  adynamic 
fevers,  and  chronic  exhausting  diseases,  are  in  great  measure 
the  results  of  diminished  cardiac  power. 

B.  Destruction  of  the  vitality  d£  the  histological  elements 
may  be  caused  by — 

1.  Inflammation. — The  effect  of  the  inflammatory  process  is  to 
impair  the  vitality  of  the  affected  part ;  and  the  intensity  of  the 
process  may  be  so  great  as  to  completely  destroy  vitality  and 
cause  gangrene.  This  result  is  undoubtedly  aided  by  the  ac- 
companying tension  and  blood-stasis.  Gangrene  from  inflam- 
mation has  been  called  inflammatory.,  acute.,  or  hot  gangrene.  It 
is  always  of  the  moist  variety,  and  is  characterized  by  the  heat, 
swelling,  tension,  and  redness  of  the  affected  part,  which  quickly 
becomes  flaccid,  cold,  of  a  greenish-black  color,  and  exhales  an 
offensive  odor.  Certain  forms  of  inflammation  have  a  special 
tendency  to  terminate  in  gangrene  ;  this  appears  to  depend  upon 
their  specific  characters.  Diphtheria,  erysipelas,  carbuncle,  and 
"  hospital  gangrene,"  are  of  this  class.  In  all  cases  the  more 
impaired  the  nutrition  of  the  part  which  becomes  the  seat  of  an 
inflammatory  process,  the  more  likely  is  this  to  cause  its  death.. 

2.  Mechanical  Agencies. — Under  this  head  are  included  ex- 
ternal violence,  heat,  cold,  and  corrosive  substances,  all  of  which, 
by  directly  and  completely  destroying  vitality,  may  be  causes  of 
gangrene.  In  most  cases,  however,  this  result  is  preceded  by 
more  or  less  inflammation. 

3.  Poisons  introduced  into  the  Circulation.— Fhos-phorus.,  ergot 
of  rye,  farcy,  and  glanders  are  the  most  important  of  these. 
The  necrosis  of  the  jaw  which  results  from  phosphorus  appears, 
however,  to  be  owing  to  the  direct  contact  of  the  phosphorus 
with  the  bone.  The  gangrene  of  the  extremities  which  some- 
times follows  the  long-continued  ingestion  of  ergot,  is  probably 
owing  to  that  contraction  of  the  small  arteries  which  this  sub- 
stance produces. 

Senile  Gangrene. — This  is  a  form  of  mortification  which 
affects  especially  the  lower  extremities  of  old  people,  and  is  the 
result  of  several  of  those  conditions  which  have  already  been 
enumerated  as  causes  of  gangrene. 

The  primary  change  usually  takes  place  in  the  arteries  of  the 
limb.     These  become  the  seat  of  atheroma  or  calcification,  in 
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consequence  of  which  the  circulation  is  interfered  with,  and  the 
vitality  impaired.  This  is  evidenced  by  coldness  of  the  feet, 
cramps,  and  other  abnormal  sensations,  which  are  usually  ex- 
perienced by  the  patient  some  time  before  the  gangrene  sets  in. 
This  tendency  is  materially  increased  by  simultaneous  atrophy, 
or  degeneration  of  the  muscular  substance  of  the  heart  itself. 
The  combined  effect  of  the  diminished  vis  a  tergo  and  arterial 
degeneration  may,  in  some  cases,  be  alone  sufficient  to  cause 
arrest  of  the  circulation  and  thrombus  in  the  vessels  of  the  limb, 
and  thus  to  cause  gangrene :  much  more  commonly,  however, 
there  is  some  determining  cause,  as  a  slight  abrasion  of  the  foot, 
a  bruise,  injury  to  a  corn,  or  excess  of  heat  or  cold,  which  sets 
up  inflammation  in  the  already  weakened  part,  and  thus  by  still 
further  impairing  its  vitality,  and  obstructing  the  circulation 
in  it,  causes  its  death.  Senile  gangrene  is  usually  of  the  dry 
variety. 
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CHAPTER    III. 

NUTRITION     IMPAIEED. 

It  lias  been  seen  in  the  preceding  chapter  that  the  absolute 
arrest  of  nutrition  is  followed  by  the  complete  cessation  of  all 
manifestations  of  vitality  and  function,  constituting  local  or 
systemic  death.  Those  conditions  must  now  be  considered  in 
which  the  interference  with  nutrition,  for  the  most  part,  falls 
short  of  absolute  arrest,  and  in  which,  although  vitality  is  im- 
paired, death  is  only  an  occasional  sequence.  Such  conditions 
are  comprised  under  "  Atrophy,"  and  "Degeneration." 

ATROPHY. 

Atrophy  is  a  diminution  in  the  amount  of  a  tissue,  owing 
either  to  diminution  in  the  size,  or  diminution  in  the  number,  of 
the  histological  elements  of  which  it  is  composed.  It  is  attended 
by  loss  of  weight,  and  impairment  of  function. 

When  the  elements  are  diminished  in  size  only,  it  is  called 
Sini'ple  Atrophy ;  when  the  number  is  diminished,  it  is  called 
Numerical  Atrophy .  These  two  varieties  are  often  associated, 
being  diflerent  stages  of  the  same  process:  smp^g- atrophy  may, 
however,  exist  without  numerical  atrophy,  but  numerical  never 
exists  without  simjjle. 

I.  Simple  Atrophy. — Simple  diminution  in  the  size  of  the 
elements  of  a  tissue  is  by  far  the  most  common  condition  met 
with  in  atrophy.  It  is  well  exemplified  by  what  takes  place  in 
ordinary  emaciation,  in  which  the  fat  gradually  disappears  from 
the  subcutaneous  adipose  tissue.  Adipose  tissue  is  merely  a 
connective  tissue,  the  cells  of  which  are  distended  with  fat. 
When  a  person  emaciates,  the  fat  is  gradually  removed  from  the 
cells,  so  that  they  diminish  in  size,  and  the  fat  which  completely 
filled  the  cell  may  be  reduced  to  a  few  isolated  drops :  the  cell- 
wall  and  nucleus  at  the  same  time  often  become  distinctly  visi- 
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ble  (Kg.  2).  Here  there  is  no  destruction  of  the  cells,  no  dimi- 
nution in  their  number,  but  simply  the  removal  of  some  of  their 
contents. 


Fig.  2. 


Adipose  Tissue.    A.  Normal.    B.  Atrophic,  from  a  case  of  phthisis,    a.  A  single  fat-cell  with  cell- 
wall,  nucleus,  and  drop  of  fat.     x  300.  ^  Virchow.) 


This  diminution  in  the  size  of  the  elements  may  take  place  in 
any  tissue.  The  cells  of  all  glandular  organs  may  thus  become 
atrophied,  and  so  produce  a  diminution  in  the  size  of  the  whole 
organ :  this  is  constantly  met  with  in  the  liver,  kidnej^s,  mam- 
mary gland,  spleen,  testicles,  lymphatic  glands,  and  other  parts. 
Muscular  tissue  in  the  same  way  atrophies  by  the  diminution  in 
the  size  of  its  primitive  fasciculi :  this  is  seen  in  the  heart  and  in 
the  voluntary  muscles. 

In  all  these  cases  the  elements  remain  almost  unchanged  ;  and 
hence  all  that  is  necessary  for  the  restitution  of  the  tissue  is  an 
increase  in  .their  nutritive  activity,  and  the  assimilation  of  more 
material. 

II.  ]^UMERTCAL  Atrophy.- — TMs  is  an  advanced  stage  of  the 
former  process :  the  elements  are  not  only  diminished  in  size, 
but  some  of  them  have  actually  perished  and  ceased  to  exist  as 
vital  agents. 

This  destruction  of  histological  elements  which  occurs  both  in 
atrophy  and  in  degeneration — and  is  called  by  Virchow,  Necrobiosis 
— must  be  distinguished  from  the  death  of  circumscribed  portions 
of  tissue  which  constitutes  gangrene  and  necrosis.  The  two  pro- 
•  cesses  resemble  one  another  in  so  far  as  death  is  common  to  both 
of  them.  In  Necrobiosis,  however,  the  change  is  a  molecular 
one ;  there  is  a  gradual  exhaustion  of  vital  power,  a  molecular 
disintegration  and  destruction  of  elements,  so  that  at  the  ter- 
mination of  the  process  all  that  remains  is  a  granular  debris,  in 
which  no  trace  of  the  former  structure  of  the  part  can  be  dis- 
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covered.  The  death  and  desquamation  of  the  superficial  laj^ers 
of  the  epidermis  is  a  well-known  example  of-  this  molecular 
change.  Gangrene^  on  the  other  hand,  affects  circumscribed 
tracts  of  tissue,  and  is  the  result  of  some  sudden  arrest  of  nutri- 
tion, as  distinguished  from  the  gradual  exhaustion  of  vital  power. 
Death  is  more  suddenly  induced,  and  a  necrosed  mass  remains 
at  the  termination  of  the  process  in  such  a  condition  that  the 
structure  of  the  part  can  usually  be  recognized. 

I^umerical  atrophy  is  thus  of  much  graver  import  than  that 
in  which  the  elements  continue  to  exist  as  such.  In  it,  restitu- 
tion is  only  possible  by  the  production  of  new  elements,  Mdiereas 
in  simple  atrophy,  repair  can  be  effected  without  new  formation. 

Atrophy  may  be  general — affecting  to  a  greater  or  less  extent 
all  the  organs  and  tissues  of  the  body,  or  it  may  be  partial  and 
limited  to  particular  parts.  General  atrophy  is  usually  simple^ 
and  is  rarely  accompanied  by  destruction  of  elements.  It  affects 
in  the  first  place  the  subcutaneous  adipose  tissue,  then  the  adi- 
pose tissue  in  other  situations,  as  that  surrounding  the  viscera 
and  in  the  omentum,  then  the  muscles  and  glandular  organs, 
and  lastly  the  nervous  and  osseous  structures. 

Although  "  atrophy  "  in  its  strict  signification  consists  simply 
in  a  diminution  in  the  size  or  number  of  the  component  elements 
of  a  tissue,  it  is  rarely  a  perfectly  simple  process,  but  is  usually 
2i^QOQi2itQ(l'w\ih  YaoYQ  or  \q%^  fatty  degeneration.  This  is  owing 
to  the  fact  that  whenever  the  nutrition  of  a  part  is  so  much  in- 
terfered with  as  to  cause  it  to  atrophy,  it  is  very  prone  to  under- 
go fatty  changes ;  and  it  will  be  seen  when  speaking  of  "  fatty 
degeneration,"  that  this  process  owes  its  origin  to  the  same 
causes  as  atrophy  itself. 

Causes. — In  speaking  of  the  causes  of  atrophy,  it  will  be  nec- 
essary to  distinguish  between  those  which  act  upon  the  tissues 
general  1}^,  and  those  which  have  merely  a  local  influence. 

General  Atroph'i  may  be  caused  by — 

1.  Deficient  Siipply  of  Nutritive  Material. — Whatever  inter- 
feres with  the  supply  of  nutritive  material  to  the  tissues  will  be 
followed  by  their  atroph3^  Deficient  supply  of  food ;  obstruc- 
tion to  the  passage  of  the  food  into  the  stomach  or  intestines,  as 
in  stricture  of  the  oesophagus  or  pylorus  ;  the  mal-assimilation 
which  results  from  the  various  conditions  giving  rise  to  dyspep- 
sia ;  interference  with  the  absorption  of  the  chyle,  from  obstruc- 
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tion  of  the  thoracic  duct,  or  disease  of  the  mesenteric  glands 
constituting  the  so-called  "  tabes  mesenterica ;"  may  all  in  this 
manner  be  causes  of  general  atrophy. 

2.  Excessive  Waste. —  All  those  conditions  which  are  attended 
by  the  loss  of  large  quantities  of  nutritive  material,  may  be 
causes  of  general  atrophy.  Such  conditions  are  furnished  by 
continuous  hemorrhages,  profuse  and  long-continued  suppura- 
tion such  as  occurs  in  caries  and  empyema,  diarrhoea,  and  the 
excretion  of  large  quantities  of  albumen  or  sugar  as  in  Bright's 
disease  or  diabetes.  The  waste  resulting  from  the  increased 
tissue-change  which  accompanies  acute  febrile  diseases,  must  also 
be  included  under  this  head. 

3.  Imjjaired  Nutritive  Activity. — This  eonstitutes  an  important 
element  in  the  production  of  the  atrophy  of  old  age, — senile 
atroyhy.  As  life  advances,  the  vitality  of  the  elements  gradually 
diminishes,  their  ability  to  separate  nutritive  material  from  the 
blood  and  to  assimilate  it  for  their  own  maintenance  becomes 
less  and  less,  and  hence  they  gradually  atrophy,  and  ultimately 
all  manifestations  of  their  vitality  cease. 

Although  general  atrophy  may  thus  be  referred  to  one  of  the 
foregoing  causes,  it  is  rarely  a  simple  process,  but  usually  de- 
pends upon  the  combined  influence  of  two  or  more  of  them. 
The  atrophy  associated  with  pulmonary  phthisis,  for  example, 
results  partly  from  the  loss  of  nutritive  material  in  the  profuse 
expectoration  and  diarrhoea,  partly  frorn  the  deficient  supply 
consequent  upon  the  interference  with  assimilation  by  the  struc- 
tural changes  in  the  stomach  and  intestines,  which  accompany 
it,  and  partly  from  the  increased  tissue-change  In  senile  atrophy, 
again,  in  addition  to  the  general  diminution  of  nutritive  activity, 
there  is  frequently  some  condition  of  the  digestive  organs  inter- 
fering with  assimilation,  which  materially  aids  in  producing  the 
ultimate  result.  The  atrophy  w^hich  accompanies  the  acute 
febrile  diseases  is  by  no  means  a  simple  process,  increased  tissue- 
change,  loss  of  appetite,  and  interference  with  assimilation  being 
■  all  essential  parts  of  it. 

Partial  Atrophy  may  be  caused  by — ■ 

1.  Imperfect  Siiyyly  of  Blood. — The  effect  of  interfering  with 
the  supply  of  blood  to  a  part  will  depend  upon  the  extent  of  the 
interference  ;  if  it  is  entirely  cut  off  the  part  will  die  (see 
"  Gangrene"),  if  merely  diminished  it  will  atrophy. 
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Diminished  siippl}''  of  arterial  blood  is  a  common  cause  of 
atrophy,  and  may  be  brought  about  in  various  ways.  The 
nutrient  vessels  may  be  obstructed  by  pressure  exercised  upon 
them,  within  or  without  the  organ  to  which  they  are  distributed. 
In  cirrhosis  of  the  liver,  the  increased  growth  of  interlobular 
tissue  by  its  pressure  upon  the  capillaries  causes  atrophy  of  the 
secreting  structures.  In  other  cases  the  supply  of  blood  is 
diminished  by  interference  with  the  circulation  at  some  distance 
from  the  part,  as  by  the  pressure  of  a  tumor  upon  the  artery 
leading  to  it.  The  atrophy  of  the  proximal  end  of  the  shaft  of 
a  bone,  after  fracture  above  the  point  of  entrance  of  its  nutrient 
artery,  is  due  to  the  same  cause. 

The  atrophy  which  results  from  pressure  exercised  directly 
upon  the  part  itself,  is  probably  also  partly  owing  to  the  conse- 
quent interference  with  its  supply  of  blood.  Atrophy  of  the 
sternum  from  the  pressure  of  an  aneurism,  atrophy  of  the  kid- 
ney from  the  pressure  of  retained  secretion — as  in  enlarged 
prostate,  &c.,  and  atrophy  of  the  skull  in  chronic  hydrocephalus, 
are  well-known  examples  of  these  atrophies  from  pressure. 

Mechanical  congestion  in  the  same  way  is  not  an  uncommon 
cause  of  atrophy ;  the  circulation  is  impeded,  the  blood  is  not 
returned  normally  by  the  veins,  hence  there  is  deficient  arterial 
supply,  and  atrophy  results. 

2.  Diminished  Functional  Activity. — This  is  the  most  common 
cause  of  atrophy,  many  examples  of  which  are  furnished  both 
by  physiological  and  pathological  processes.  After  birth  those 
parts  which  are  no  longer  required  to  serve  any  purpose  in  the 
economy  gradually  atrophy  and  waste  ;  the  ductus  arteriosus, 
the  umbilical  arteries  and  vein,  the  Wolffian  bodies,  and  later, 
the  thymus  gland,  all  in  this  manner  disappear.  The  involution 
of  the  uterus  after  delivery,  the  wasting  of  the  spleen  and  lym- 
phatic glands  in  advanced  life,  and  of  the  lower  jaw  after  the 
loss  of  the  teeth,  are  other  physiological  examples  of  atrophy 
from  this  cause. 

Muscles  which  from  any  cause  have  long  remained  inactive, 
atrophy.  This  is  seen  in  the  various  forms  of  pai^alysis,  especi- 
ally in  the  so-called  "essential  paralysis"  of  children;  also,  in 
limbs  which  have  become  incapacitated,  either  on  account  of 
anchylosis,  or  of  chronic  diseases  of  the  bones  or  joints. 

After  the  establishment  of  an  artificial  anus,  the  lower  part 


ATROPHY.  37 

of  the  intestine  atrophies,  and  becomes  converted  into  a  iibro- 
cellular  cord. 

Bones  in  the  same  manner  atrophy  for  want  of  use.  After 
the  amputation  of  a  limb  the  cut  end  of  the  bone  atrophies  ;  and 
atrophy  of  the  orbit  follows  extirpation  of  the  eyeball. 

Interference  with  the  function  of  nerves  is  also  followed  by 
their  atrophy  ;  this  is  seen  in  the  atrophy  of  the  optic  nerve  in 
some  cases  of  blindness. 

3.  Increased  Functional  Activity. — This  may  occasionally  be  a 
cause  of  atrophy  ;  much  more  commonly,  however,  it  is  a  cause 
of  hypertrophy.  Some  glands  atrophy  from  excessive  use,  es- 
pecially the  testicle.  The  brain  may  also  atrophy  from  over- 
work. 

4.  Inflamnfiation. — This  is  a  common  cause  of  atroph}^ ;  the 
vitality  of  the  tissue  becomes  impaired  by  the  inflammatory 
process,  and  it  consequently  atrophies,  degenerates,  or  dies. 
This  will  be  considered  when  treating  of  "  Inflammation." 

5.  The  Action  of  Special  Substances. — Certain  substances  ad- 
ministered internally  appear  to  be  capable  of  producing  atrophy : 
iodine,  bromine,  mercurj^,  lead,  and  the  alkalies  may  be  enumer- 
ated amongst  the  most  important  of  these.  Iodine  and  mercury 
exercise  an  influence  upon  the  lymphatic  system,  and  bromine 
upon  the  organs  of  generation. 

6.  Nervous  Influence. — Respecting  the  influence  of  the  nervous 
system  as  a  direct  cause  of  atrophy,  little  is  certainly  known. 
That  atrophy  is  a  frequent  sequence  of  changes  in  the  nervous 
centres,  there  can  be  no  doubt ;  but  it  is  probably  in  most  cases 
to  be  attributed  to  an  indirect  influence.  The  atrophy  of  muscles, 
for  example,  which  have  become  paralyzed  from  lesions  in  the 
brain  or  spinal  cord,  is  rather  the  result  of  the  consequent  inter- 
ference with  their  function,  than  of  any  direct  influence  upon 
their  nutrition.  In  some  cases,  also,  changes  in  the  nervous 
system  may  cause  atrophy  by  affecting  the  size  of  the  blood- 
vessels, and  so  interfering  with  the  supply  of  blood.  As,  how- 
ever, nutrition  appears  to  be  more  or  less  under  the  influence  of 
the  nervous  system,  it  is  probable  that  nervous  influence  is 
sometimes  a  direct  cause  of  atrophy. 

Physical  Characters. — The  estimation  of  atrophy  is  often  a 
matter  of  considerable  difficulty :  the  great  criterion  is,  diminu- 
tion in  absolute  weight.      The  weight  of  an  organ,  however. 
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varies  considerably  in  health  :  it  varies  with  tlie  weight  of  the 
body  as  a  whole,  and  it  may  be  less  than  natural  from  incom- 
plete development.  The  same  is  true  also  of  the  muscular  and 
osseous  systems.  An  accumulation  of  blood  and  serosity  in  an 
organ  may  again  increase  its  weight,  and  thus  constitute  a 
source  of  fallacy :  this  is  often  the  case  in  organs  which  have 
been  for  some  time  mechanically  congested,  in  which,  although 
their  size  and  weight  may  be  increased,  their  tissue  is  consider- 
ably diminished  in  amount. 

Organs  which  are  atrophied  are  diminished  not  only  in  w^eight, 
but  usually  also  in  size.  In  most  cases  they  contain  less  blood, 
they  are  drier,  firmer,  and  more_,fibrous  in  consistence  than  in 
health.     Their  functional  powers  are  invariably  diminished. 

The  whole  of  the  textures  of  which  an  organ  is  composed 
may  suffer ;  some,  however,  do  so  more  than  others.  The 
fibrous  constituents,  instead  of  diminishing,  may  rather  increase 
in  amount.  This  is  especially  the  case  in  senile  atrophy:  hence 
the  firmness,  toughness,  and  loss  of  elasticity  so  commonly  met 
with  in  the  atrophied  parts.  In  glandular  organs,  the  secreting 
cells  are  usually  the  first  to  show  signs  of  atrophy  :  they  become 
smaller,  and  are  often  finely  granular,  from  the  presence  of 
molecular  fat :  the  vessels  and  nerves  also  share  in  the  wasting 
process.  In  the  subcutaneous  cellular  tissue  the  fat  is  gradually 
removed  from  the  cells,  adipose  tissue  becoming  common  con- 
nective tissue.  In  mnscles  the  primitive  fasciculi  become  smaller, 
and  their  transverse  strise  gradually  disappear ;  ultimately  the 
whole  of  the  contents  of  the  sarcolemma  may  be  entirely  re- 
moved, and  nothing  remain  but  fibrous  tissue:  this  process  is 
nsually  accompanied  by  more  or  less  fatty  degeneration. 

Atrophy  of  bone  is  always  attended  by  a  diminution  in  weight, 
but  not  always  by  a  diminution  in  size.  The  compact  and  can- 
cellous tissue  may  gradually  become  absorbed,  and  the  medul- 
lary canal  diminish  in  size,  the  whole  bone  thus  becoming 
smaller ;  this  has  been  called  concentric  atrophy^  and  is  met  with 
especially  in  the  long  bones,  in  cases  of  long-standing  anchylosis, 
dislocations,  or  paralysis.  In  other  dases  there  is  no  diminution 
in  the  size  of  the  bone,  but  merely  a  gradual  conversion  of  com- 
pact into  cancellous  tissue :  this,  in  contradistinction  to  the 
former  variety,  has  been  called  eccentric  atrophi/,  and  is  usually 
met  with  as  a  senile  change. 
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DEGENERATION. 


The  "  Degenerations  "  include  a  class  of  morbid  processes  which 
are  characterized  by  an  alteration  in  the  quality  of  the  tissues, 
and  which,  like  atrophy,  are  attended  by  impairment  of  func- 
tion, and  often  by  annihilation  of  histological  elements. 

The  alteration  in  the  quality  of  the  tissue  results  either  from 
its  direct  metamorphosis  into  a  new  material,  or  from  its  infil- 
tration with  some  substance  which  has  been  conveyed  to  it  from 
without. 

Atrophy  and  degeneration  thus  so  far  resemble  one  another, 
that  in  both  processes  nutrition  is  impaired  and  function  inter- 
fered with.  In  atrophy,  however,  nutrition  is  simply  altered  in 
quantity^  the  waste  of  the  tissue  is  in  excess  of  the  assimilation 
of  new  material,  and,  consequently,  there  is  a  diminution  in  the 
amount  of  the  tissue,  and  an  impairment  of  its  functional  powers. 
In  degeneration,  on  the  other  hand,  nutrition  is  altered  in  quality^ 
a  new  substance  exists  in  the  tissues,  which  either  originates  in 
the  tissue  itself,  or  infiltrates  it  from  without:  this  is  attended 
by  impairment  of  the  vitality  and  functions  of  the  elements  of 
which  the  tissue  is  composed,  resulting  either  from  the  presence 
of  the  new  material,  or  dependent  upon  the  same  conditions  as 
those  which  give  rise  to  its  formation. 

Causes. — Of  the  causes  of  the  Degenerations  as  a  class,  but 
little  can  be  said,  the  various  forms  depending  for  the  most  part 
upon  different  conditions.  These  will  be  described  under  their 
respective  heads.  Fatty  and  calcareous  degeneration  have,  how- 
ever, many  points  in  common,  and  they  are  both  intimately  con- 
nected with  the  atrophic  changes  ;  atrophy,  fatty,  and  calcareous 
degeneration  are  indeed  frequently  different  stages  of  the  same 
process,  and  the  causes  of  these  two  forms  of  degeneration  will 
thus  be  seen  to  be  very  similar  to  those  already  enumerated  as 
causes  of  atrophy. 

The  Degenerations  may  be  divided  into  two  classes — the  Meta- 
moiy hoses  and  the  Injiltrations. 

1.  The  Metamorphoses. — These  are  characterized  by  the  direct 
metamorphosis  of  the  albuminoid  constituents  of  the  tissues  into 
a  new  material.  This  is  usually  followed  by  the  destruction  of 
the  histological  elements  and  the  softening  of  the  intercellular 
substance,  so  that  ultimately  all  trace  of  structure  may  be  lost, 
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and  function  be  completely  arrested.     The  Metamorphoses  in- 
clude Fatty,  Mucoid,  and  Colloid  Degeneration. 

2.  The  Infiltrations. — These  differ  from  the  Metamorphoses 
inasmuch  as  the  new  material  which  exists  in  the  tissues  is  not 
derived  from  their  albuminoid  constituents,  but  is  deposited  in 
them  from  the  blood :  there  is  an  infiltration  and  deposition 
of  a  new  substance.  This  is  rarely  followed  by  destruction  of 
the  histological  elements,  or  b}^  softening  of  the  intercellular 
substance  ;  hence  the  anatomical  characters  of  the  tissue  are 
much  less  altered  than  in  the  Metamorphoses,  and  function  is 
much  less  interfered  with.  The  Infiltrations  include  Fatty, 
Amyloid,  Calcareous,  and  Pigmentary  Infiltration. 
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CHAPTER   IV. 


THE     METAMORPHOSES. 


FATTY    DEGENERATION. 


This  is  the  most  important  of  the  degenerative  processes,  not 
only  on  account  of  its  extreme  frequencj^^,  but  also  from  the 
deleterious  eifect  it  produces  in  those  tissues  which  are  affected 
by  it. 

The  process  consists  in  the  transformation  of  the  albuminoid 
constituents  of  the  tissues  into  fat,  the  cells  being  the  parts 
which  are  most  frequently  affected.  This  fat  makes  its  appear- 
ance as  minute  granules  and  molecules  within  the  cells,  usually 
first  in  the  cell-contents,  and  subsequently  in  the  nucleus.  The 
granules — which  are  characterized  by  their  dark  color,  sharp 
contour,  strong  refractive  power,  and  solubility  in  ether — gradu- 
ally increase  in  number,  until  perhaps  they  completely  fill  the 
cell.  As  they  increase  many  of  them  may  coalesce,  and  so  form 
distinct  drops  of  fat ;  this,  however,  is  not  common,  the  fat 
usually  remaining  to  the  last  in  a  granular  form.  As  the  pro- 
cess proceeds  the  cells  often  undergo  an  increase  in  size,  and 
become  more  globular  in  shape,  the  nucleus  is  completely  de- 
stroyed, as  is  also  the  cell-wall  when 
this  exists,  and  ultimately  the  cell  is  ^^^'  ^' 

transformed  into  a  mass  of  granular 
fat  (Fig.  3). 

These  granules  of  fat  may  remain  in 
a  coherent  form  for  some  time  after  the 
cell-wall  and  nucleus  are  destroyed ;  they 
then  constitute  the  so-called  "inflam-    yl^K'^^IZlfnZnLftoit 
matory  "  or  " exudation  corpuscles,"  or    t!^^^J;^!^^!^n'S^ 
"corpuscles  of   Gluge,"  which  are   so    (kindflS.f ""  °'  ^^^^p^^^i-^^- 
common  in  chronic  cerebral  softening, 
and  in  other  forms  of  fatt}^  degeneration  (Fig.  3  b).     Ultimately 
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the  corpiiscles  break  up,  the  albuminous  matter  between  the 
granules  of  fat  liquefies,  and  the  fat  becomes  distributed  in  the 
tissue  (Fig.  3  c). 

Types  of  this  pathological  condition  are  furnished  by  many 
well-known  physiological  ones,  one  of  the  most  characteristic 
of  which  is  perhaps  the  secretion  of  milk.  The  mammary  gland 
is  a  large  racemose  gland,  consisting  of  innumerable  groups  of 
lobules  lined  with  epithelial  cells.  The  secretion  of  milk  takes 
place  in  the  following  manner:  The  cells  lining  the  lobules  of 
the  gland  multiply  abundantly,  and  the  new  cells  as  they  are 
produced  graduallj^  become  converted  into  fat ;  the  cell  breaks 
up,  and  the  fatty  matters  in  a  more  or  less  coherent  form  con- 
stitute the  milk-corpuscles.  At  the  commencement  of  the  pro- 
cess they  cohere  and  form  colostrum-corpuscles.  The  milk- 
corpuscles  thus  formed  are  pushed  forwards  in  the  ducts  of  the 
gland  b}^  the  continuous  formation  of  new  cells  from  below, 
which  in  their  turn  undergo  fatty  degeneration,  and  in  this 
manner  a  continuous  formation  and  destruction  of  cells  takes 
place. 

Other  examples  are  afforded  by  the  formation  of  the  sebaceous 
matter  of  the  skin,  the  cerumen  of  the  ears,  and  the  corpus 
luteum  in  the  ovary ;  all  of  which  take  place  in  the  same  way 
b}'  the  fatty  degeneration  and  destraction  of  recently-formed 
cells. 

The  immediate  effect  of  fatty  degeneration  is  to  produce  more 
or  less  softening  of  the  affected  part,  the  cellular  elements  are 
completely  destroyed,  the  intercellular  substance  also  undergoes 
fatty  changes,  and  thus  all  trace  of  the  original  structure  may 
be  ultimately  lost.  This  destruction  of  the  cells  is  the  essential 
feature  of  the  change,  and  distinguishes  it  from  fatty  infiltra- 
tion^ in  which  the  cells  within  which  the  fat  accumulates  remain 
intact  (see  "  Fatty  Infiltration"). 

If  large  tracts  of  tissue  are  affected,  the  change  is  readily 
recognizable  by  the  naked  eye,  by  the  diminution  in  consistence 
and  elasticity  which  are  produced,  and  in  many  cases  also  by  the 
opaque  yellowish-white  color.  If,  however,  the  change  is  limited 
to  minute  and  isolated  portions  of  the  tissue,  its  existence  can 
only  be  discovered  with  the  aid  of  the  microscope. 

Caseation.- — In  many  cases  the  process  of  fatty  degeneration 
is  modified,  and  the  partially  degenerated  tissue  gradually  dries 
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up  into  a  j'ellow  substance  of  the  consistence  of  cheese.  This 
appears  to  be  owing  to  a  natural  dryness  of  the  tissue:  it  is 
most  frequent  in  parts  which  contain  but  few  vessels,  or  in  those 
in  which  these  become  obliterated  by  some  new  growth.  It  is 
in  growths  composed  of  closelj-crowded  cells — as  tubercle,  epi- 
thelial accumulations  within  the  pulmonary  lobules,  growths  in 
the  lymphatic  glands,  and  in  the  osseous  structures — that  case- 
ation is  most  frequently  met  with. 

The  process  consists  in  a  gradual  drying  up  of  the  degenerated 
elements:  the  fluids  are  absorbed,  the  cells — which  are  many  of 
fhem  incompletely  degenerated — shrivel  and  atrophy,  the  fat 
undergoes  partial  saponitication,  cholesterine  forms,  and  the 
tissue  is  thus  converted  into  a  soft,  yellt)wish-white,  cheesy  sub-' 
stance,  composed  of  atrophied  cells,  fatty  debris,  and  cholesterine 
crystals.  This  material  may  gradually  dry  up  more  and  more, 
and  ultimately  become  eneapsuled  by  a  layer  of  fibrous  tissue, 
•after  which  it  remains  inert  in  the  midst  of  the  surrounding 
structures. 

These  cheesy  masses  are  constantly  met  with,  especially  in  the 
lungs,  and  considerable  confusion  has  arisen  as  to  their  nature 
and  origin  in  this  situation.  This  has  proceeded  from  its  having 
been  formerly  the  custom  to  look  upon  all  cheesy  masses  as  es- 
sentially tubercular.  Tubercle,  it  is  true,  invariabh^  undergoes, 
to  a  greater  or  less  extent,  fatty  degeneration  ;  and  it  may  thus, 
like  all  other  structures  which  have  undergone  this  process,  be- 
come converted  into  a  yellow  cheesy  substance ;  but  it  is  by  no 
means  true  that  all  cheesy  masses  are  tubercular.  Thus  the  , 
pathological  signiticance  of  these  cheesy  masses  is  much  less 
limited  than  was  formerly  supposed ;  and  is  indeed  almost  coex- 
tensive with  that  of  fatty  degeneration  itself.  In  whatever  sit- 
uation they  are  met  Avith,  they  indicate  merely  that  the  histo- 
logical elements  have  undergone  this  fatty  metamorphosis,  and 
under  no  circumstances  are  they  in  themselves  evidence  of  any 
one  particular  form  of  morbid  growth. 

The  caseous  mass  may  subsequently  become  calcified,  or  un- 
dergo a  process  of  softening  and  liquefaction. 

Calcification. — -This  is  an  advanced  stage  of  the  preceding 
process.  It  most  frequently  occurs  in  those  cases  in  which  the 
caseous  mass  is  completelj^  inclosed  and  isolated  from  the  ex- 
ternal air,  as  when  in  the  lymphatic  glands,  in  bone,  or  when 
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encapsuled  in  the  lungs.  The  mass  becomes  infiltrated  with 
calcareous  particles,  and  is  thus  converted  into  a  calcareous  con- 
cretion (see  "  Calcareous  Degeneration"). 

Softening. — This  process  consists  in  a  liquefaction  of  the  case- 
ous substance,  which  is  probably  owing  to  some  chemical  change 
in  its  constituents.  It  commonly  occurs  in  parts  which  come 
into  contact  with  the  external  air,  especially  in  those  situated  in 
the  intestine,  and  in  the  bronchial  mucous  membrane,  and  pul- 
monary lobules  (see  "Tubercle"  and  "Catarrhal  Pneumonia"). 
The  caseous  mass  liquefies,  and  is  converted  into  a  thin  puriform 
fluid,  containing  curd-like  cheesy  matter,  which  to  the  naked  eye 
looks  much  like  pus,  but  under  the  microscope  is  seen  to  consist 
simply  of  granular  debris,  fat,  and  cholesterine  crystals.  This, 
if  not  discharged,  may,  like  the  caseous  masses,  ultimately  dry 
up  and  become  calcified. 

Causes. — All  those  conditions  which  tend  to  interfere  with 
nutrition,  and  have  been  already  enumerated  as  causes  of  at- 
rophy, predispose  to  this  fatty  change.  It  may  indeed  be  looked 
upon  as  an  advanced  stage  of  the  atrophic  process. 

Diminished  supply  of  blood  is  a  common  cause  of  fatty  degen- 
eration. This  is  seen  in  chronic  cerebral  softening,  which  is  in- 
timately connected  with  the  interference  wdth  the  circulation, 
consequent  upon  disease  of  the  cerebral  bloodvessels.  In  the 
heart,  again,  this  form  of  degeneration  is  not  an  infrequent  con- 
comitant of  disease  of  the  coronary  arteries.  The  circulation' 
may  also  be  interfered  wdth  by  pressure  from  without,  as  by  the 
growth  of  adipose  tissue  between  the  fasciculi  of  muscle,  in 
which  case  the  muscle  undergoes  fatty  degeneration.  The  de- 
generation of  the  hepatic  cells  in  cirrhosis  of  the  liver  is  due  to 
the  same  cause.  Inflammation,  again,  is  a  most  potent  cause  of 
this  degeneration.  The  vitality  of  the  part  is  diminished  by 
the  inflammatory  process,  and  it  is  ultimately  destroyed  by  the 
fatty  change.  This,  indeed,  is  the  most  common  termination  of 
inflammation,  and  is  exemplified  by  its  effect  on  nearly  every 
organ  and  tissue.  The  vitality  of  a  part  maj^  become  exhausted 
by  its  rapid  growth,  and  fatty  degeneration  thus  be  induced. 
This  explains  the  degeneration  and  softening  so  liable  to  occur 
in  all  rapidly  growing  new  formations,  the  softening  of  the  cen- 
tral portions  of  cancer,  sarcoma,  &c.,  being  very  familiar  exam- 


FATTY    DEGENERATION.  45 

pies.     Lastly,  the  vitality  may  be  impaired,  as  the  result  of  old 
age,  and  fatty  degeneration  consequently  ensue. 

It  will  thus  be  seen  that  fatty  degeneration  is  a  common  ter- 
mination of  many  morbid  processes  which  tend  to  lower  the 
vitality  of  the  parts  aftected  by  them  ;  and  that  this  impairment 
of  vitality  is  the  invariable  antecedent  of  the  fatty  change, — 
the  change  itself  merely  indicating  that,  from  some  cause  or 
other,  the  vitality  has  been  diminished.  The  pathological  sig- 
nificance of  fatty  degeneration  thus  becomes  in  many  cases  a 
question  of  considerable  difficulty,  it  being  often  impossible,  from 
an  examination  of  the  degenerated  parts  alone,  to  decide  upon 
the  nature  of  the  antecedent  condition.  In  many  cases  of  fatty 
degeneration  of  the  kidney,  for  example,  in  which  the  cells  lin- 
ing the  tubuli  uriniferi  are  destroyed,  and  the  tubes  themselves 
are  fiUedwith  the  fatty  debris,  it  is  often  impossible  to  say,  from 
an  examination  of  the  tubes  alone,  whether  the  fatty  change  is 
secondary  or  not  to  an  inflammatory  process.  It  is  only  when 
an  investigation  of  the  first  stages  of  the  process  is  practicable 
that  the  discovery  of  its  real  nature  becomes  possible. 

With  regard  to  the  source  of  the  fat,  it  is  as  already  stated, 
derived  directly  from  the  tissue  itself,  and  is  not  infiltrated  from 
without.  The  exact  nature  of  the  change  appears  at  present  to 
be  somewhat  uncertain;  It  is  most  probable,  however,  that  it 
is  simply  a  liberation  of  the  fat  which  is  naturally  combined 
with  the  albuminoid  constituents  of  the  tissues,  and  not  a  direct 
conversion  of  nitrogenous  into  fatty  matter.  Whether  this  be 
so  or  no,  the  formation  of  the  fat  is  undoubtedly  the  result  of 
impaired  nutrition,  and  as  Dr.  Quain  has  shown,  it  may  take 
place  in  tissues  after  death,  from  the  spontaneous  decomposition 
of  their  nitrogenous  constituents. 

FATTY  DEGENERATION  OF  ARTERIES. 

■  Fatty  degeneration  of  arteries  may  be  a  primary  or  secondary 
afifection.  As  a  secondary  process  it  is  met  with  in  atheroma, 
in  which  the  fatty  change  is  preceded  by  multiplication  of  the 
cells  of  the  sub-epithelial  connective  tissue  (see  "  Atheroma"). 

Primary  fatty  degeneration  is  a  passive  process,  not  being 
preceded  by  any  increased  nutritive  activity  of  the  parts  aftected 
by  it.     It  may  aftect  both  the  internal  and  middle  coats  of  the 
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Fig.  4. 


Fatty  Degeneration  of  Connective  Tis 
sue  Ceils  in  the  Internal  Coat  of  an  Ar- 
tery.    X  300  (Rindfleisch). 


artery,  but  it  is  most  common  in  the  former  situation.  The 
usual  seat  of  the  change  is  the  epithelial  and  connective  tissue 
cells  of  the  internal  coat,  small  isolated  groups  of  cells  becoming 
affected  in  various  parts  of  the  vessel. 

In  the  earlier  stages  of  the  process,  when  the  cells  are  filled 
with  fat,  the  condition  is  recognized  by  the  existence  of  small 
irregular-shaped  patches  of  an  opaque  yellowish-white  color, 
projecting  very  slightly  above  the  surface  of  the  iniima  (Fig.  4\ 

These  may  at  first  be  mistaken  for 
atheroma :  they  are  in  most  cases, 
however,  readily  distinguishable  by 
their  superficiality,  and  by  the  fa- 
cility with  which  they  can  be  stripped 
off  from  the  subjacent  laj^ers,  which 
present  a  natural  appearance.  In 
atheroma,  on  the  other  hand,  which 
affects  the  deeper  structures,  if  the 
superficial  layer  be  removed,  the 
opacity  and  thickening  are  seen  to 
exist  beneath  it.  In  many  cases  the 
change  is  limited  entirely  to  the  epithelial  lining  of  the  vessel ; 
the  more  the  subjacent  connective  tissue  cells  are  involved,  the 
greater  is  the  irregularity  in  the  shape  of  the  patches,  and  the 
less  readily  can  they  be  separated  with  the  forceps.  The  opaque 
patches  ultimately  break  down,  the  cells  are  destroyed,  the  in- 
tercellular substance  softens,  and  the  granular  debris  is  carried 
away  by  the  circulation,  leaving  small,  irregular,  superficial 
erosions  upon  the  lining  membrane  of  the  vessel.  These  ero- 
sions are  not  ulcers  in  the  true  sense  of  that  term,  not  being  the 
result  of  an  active  process:  they  resemble  the  superficial  ero- 
sions so  common  upon  the  mucous  membrane  of  th.e  stomach, 
as  described  hy  Dr.  Wilson  Fox. 

Fatty  degeneration  may  also  affect  the  muscular  fibres  of  the 
middle  coat,  and  hence  become  an  important  element  in  the 
production  of  dilatation,  aneurism,  and  rupture  of  the  vessel. 

Simple  fatty  degeneration  may  occur  in  any  of  the  arteries, 
but  it  is  in  the  smaller  ones  that  its  injurious  influence  is  most 
marked.  Here,  by  diminishing  the  elasticity  and  contractility 
of  the  vessels,  it  causes  degenerative  changes  in  the  parts  which 
they  supply :  this  is  exemplified  by  many  cases  of  chronic  cerebral 
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softening  and  fatty  degeneration  of  the  heart,  both  of  which  are 
frequently  due  to  this  disease  of  the  nutrient  vessels.  In  the 
larger  arteries,  as  the  aorta — where  it  is  exceedingly  common — 
it  is  of  less  importance,  the  inflammatory  process,  atheroma, 
having  here  a  far  more  deleterious  effect. 

The  capillaries  may  also  be  the  seat  of  this  fatty  change ;  the 
epithelial  cells  being  destroyed  in  the  j)rocess,  and  the  walls  so 
much  damaged,  that  rupture  is  often  the  ultimate  result.  This 
is  especially  common  in  the  smallest  cerebral  bloodvessels,  where 
it  is  the  most  frequent  cause  of  cerebral  hemorrhage. 

Passive  fatty  degeneration  of  arteries  is  essentially  a  senile 
change;  it  is  an  expression  of  that  general  impairment  of 
vitality  which  exists  in  advanced  life,  and  is  usually  associated 
with  similar  changes  in  other  parts. 

FATTY    DEGENERATION    OE    THE    BRAIN, 

Fatty  degeneration  of  the  brain  is  met  w^th  in  all  those 
morbid  conditions  comprised  under  the  common  term  of  "  Cere- 
bral Softenings."  Whatever  impairs  the  vitality  of  the  cerebral 
substance  will  tend  to  produce  fatty  degeneration,  and  hence 
softening.  The  portions  of  the  brain  which  are  the  seat  of  this 
change  may  be  merely  rather  softer  than  the  surrounding 
healthy  tissue — breaking  down  more  readily  under  a  stream  of 
water  which  is  allowed  to  fall  upon  them — or  they  may  be  com- 
pletely diffluent.  They  are  never  distinctly  circumscribed,  but 
pass  by  insensible  gradations  into  the  neighboring  tissue. 

Under  the  microscope  the  change  is  seen  to  consist  in  a  dis- 
integration of  the  nerve-tissue.  The  medullary  substance  of  the> 
fibres  first  breaks  up  into  large  masses,  and  these  subsequently 
undergo  fatty  metamorphosis.  The  tissue  is  thus  converted 
into  broken-down  fibres,  a  large  amount  of  molecular  fat,  and 
numerous  large  granule-corpuscles,  the  so-called  "  exudation 
corpuscles"  or  "compound  inflammatory  globules  of  Gluge." 
These  corpuscles  were  formerly  looked  upon  in  all  cases  as  the 
result  of  inflammation,  hence  their  name  ;  they  are,  however, 
simply  conglomerations  of  fat-granules  formed  by  the  degenera- 
tion of  the  cellular  elements.  The  cells  from  which  they  origi- 
nate are,  according  to  Virchow  and  Robin,  the  cells  of  the 
l!^euroglia — the  connective  tissue  of  the  brain :  these  cells  share- 
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in  the  fatty  change,  and  in  doing  so,  appear  to  undergo  con- 
siderable enlargement  before  they  are  destroyed,  and  the  fatty 
matter  breaks  up.  In  some  cases  they  may  be  seen  with  a  cell- 
wall  still  existing,  and  even  the  nucleus  is  occasionally  visible. 
They  vary  in  size  from  -gl^  to  5 o'o  o  iiich  in  diameter,  the  average 
being  jo'oo-  When  the  softening  affects  the  gray  matter,  the 
nerve-cells  also  contain  molecular  fat.  The  small  arteries  and 
capillaries  running  through  the  softened  part  are  many  of  them 
filled  with  fat-granules  and  granular  cells :  these  latter  probably 
originate  in  the  white  blood-corpuscles  which  have  accumulated 
in  the  part  and  undergone  fatty  changes. 

Molecular  fat  and  the  large  granular  corpuscles  will  also  be 
seen  adhering  to  the  external  surface  of  the  vessels  ;  and  here 
care  is  required  to  distinguish  these  from  fatty  degeneration  of 
the  vessels  themselves,  to  which  the  cerebral  softening  is  so  fre- 
quently due.  As  the  process  proceeds,  the  cerebral  substance  is 
completely  destroyed,  and  all  trace  of  nerve-structure  is  ulti- 
mately lost. 

The  color  of  the  softened  portion  varies  considerablj'.  It  may 
resemble  that  of  the  surrounding  healthy  tissue ;  in  other  cases 
it  is  altered  to  a  yellowish  or  deep  red  tint.  According  to  these 
variations  in  color.  Cerebral  Softenings  have  been  classified  into 
lohite,  yellow^  and  red.  The  color  depends  in  great  measure  upon 
the  vascularity  of  the  part,  and  on  this  account  is  important,  as 
indicating  the  manner  in  which  the  softening  has  been  brought 
about. 

White  Softening. — -This  is,  in  the  great  majority  of  cases,  a 
chronic  condition,  dependent  upon  disease  of  the  capillaries  and 
small  arteries  which  interferes  with  the  circulation,  and  thus 
impairs  the  vitality  of  the  part.  There  is  no  hypersemia,  and 
the  color  either  resembles  that  of  health}^  brain-tissue,  or  is  an 
opaque  dirty  white.  White  softening  is  sometimes  acute,  in 
M^hich  case  it  is  due  to  sudden  obstruction  of  the  circulation  by 
the  impaction  of  an  embolon,  or  by  coagulation  of  the  blood  in 
one  of  the  larger  arteries. 

Yellow  Softening  .—This,  is  simply  a  variety  of  the  former  pro- 
cess, in  which,  from  the  fine  state  of  division  and  close  ao-o-reg-a- 
tion  of  the  fatty  particles,  a  dead  yellowish-w^hite  color  is  im- 
parted to  the  softened  tissue.  This  color  is  probably  in  some 
cases,  also  partly  owing  to  the  presence  of  altered  blood  pigments. 
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the  result  of  some  previous  slight  extravasation.  The  pigment 
may  sometimes  be  seen  as  fine  dark  granules,  scattered  through 
the  cells  of  the  Neuroglia,  and  the  nerve-cells  of  the  gray  matter, 
where  at  first  sight  they  look  like  fatty  particles  ;  they  are  dis- 
tinguished, however,  by  their  dark  black  color. 

Red  Softening. — This  is  commonly  an  acute  affection,  most 
frequently  dependent  upon  vascular  obstruction,  either  from 
embolism  or  thrombus.  There  is  intense  hypersemia,  rupture 
of  capillaries,  and  extravasation  of  blood :  the  softened  tissue  is 
consequently  of  a  deep  red  color :  this  will  be  described  in  the 
chapter  on  "  Embolism."  Red  softening  is  also  sometimes  as- 
sociated with  the  chronic  white  variety,  some  of  the  diseased 
vessels  giving  way,  and  thus  extravasation  of  blood  taking  place 
into  the  already  softened  tissue.  Lastly,  red  softening  may  be 
inflammatory  (see  "  Inflammation  of  Brain"). 

FATTY    DEGENERATION   OF    MUSCLE. 

Both  striated  and  non-striated  muscle  may  be  the  seat  of  fatty 
degeneration.  In  the  latter,  the  muscular  cells  which  constitute 
the  involuntary  muscular  fibres,  are  the  seat  of  the  change; 
they  become  filled  with  fat-granules  and  are  ultimately  destroyed. 
This  condition  is  frequently  met  with  in  the  middle  coat  of  ar- 
teries which  are  undergoing  fatty  degeneration. 

In  striated  muscle — both  in  the  voluntary  and  in  the  involun- 
tary of  the  heart — the  fibres  themselves  are  the  seat  of  the  mor- 
bid process,  which  consists  in  the  conversion  of  the  albuminoid 
matter  of  which  the  fibre  is  composed  into  fat.  The  earliest 
stage  of  the  affection  is  characterized  by  an  indistinctness  in 
the  transverse  markings  of  the  fibres,  which  in  many  parts  be- 
come studded  with  minute  particles  of  fat. 
(Fig.  5.)  These  gradually  increase  in  number 
and  size,  and  are  usually  distributed  somewhat 
irregularly  within  the  sarcolemma.  In  some 
parts  single  rows  of  granules  are  found  running  p^ 
alonsr  the  length  of  the  fibre ;  in  others,  they  are       '^flw 

^        ^    .  ,.  ,.'.,  Fatty  Degeneration 

arranged  m  transverse  lines  correspondmo:  with    of  Muscular  Fibres 

rrn         r-i  1  °*'  Heart,    a.    Earlier 

the  stripe  of  the  muscle.     The  fibres  become  ex-    stage,  b.  More  advan- 
ced.   X  400. 

tremely  friable,  and  are  readily  broken  up  into 
short  fragments.     As  the  process  proceeds  the  transverse  mark- 
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ings  entirely  disappear,  and  nothing  but  molecular  fat  and  oil- 
globules  are  seen  within  the  sarcolemma.  The  sarcolemma  itself 
may  ultimately  be  destroyed,  and  nothing  remain  of  the  original 
fibre  but  the  fatty  debris  into  which  its  albuminoid  constituents 
have  been  converted. 

This  is  true  fatty  degeneration  of  muscle,  in  which  the  mus- 
cular elements  are  destroyed,  and  it  thus  differs  essentially  from 
fatt}^  infiltration^  in  which  there  is  simply  a  development  of  fat 
between  the  fasciculi,  the  fasciculi  themselves  not  being  affected 
(see  "  Fatty  Infiltration  "). 

The  Heart. — It  is  in  the  heart  that  this  condition  is  most  fre- 
quently met  with,  and  here  it  assumes  a  most  important  aspect 
from  the  deleterious  influence  which  it  exercises  upon  the  motor 
power  of  the  organ.  The  muscular  substance  may  be  affected 
throughout,  or,  as  is  more  frequently  the  case,  the  degeneration 
may  be  confined  to  certain  portions  of  it.  It  is  more  common 
in  some  situations  than  in  others ;  the  order  of  frequency  with 
which  it  occurs  in  different  parts  is,  according  to  Dr.  Quain, 
firstly,  the  left  ventricle;  secondly,  the  right  ventricle  ;  thirdl}^, 
the  right  auricle  ;  and  fourthly,  the  left  auricle. 

The  wider  the  extent  of  tissue -that  is  affected,  the  less  ad- 
vanced, as  a  rule,  is  the  degree  of  the  degeneration.  It  is  in 
those  cases  in  which  small  tracts  of  tissue  are  involved,  that  the 
process  is  met  with  in  its  most  advanced  stage. 

The  consistence  of  the  degenerated  part  is  always  diminished, 
and  its  color  altered.  "When  the  change  is  slight,  and  more  or 
less  general,  the  muscle  is  somewhat  softer,  and  more  fiabby  than 
natural ;  it  is  more  friable,  and  often  breaks  with  a  soft  granular 
fracture.  The  color  is  uniformly  rather  paler,  and  more  opaque 
than  that  of  healthy  cardiac  tissue.  Under  the  microscope,  the 
muscular  fibres  are  seen  to  have  lost  their  striated  appearance, 
and  to  contain  minute  granules  of  fat ;  there  are,  however, 
no  large  molecules  or  oil-globules,  and  the  sarcolemma  is  not 
destroyed. 

More  frequent  than  this  uniform  and  slight  degree  of  degenera- 
tion affecting  the  whole  or  the  greater  part  of  the  organ,  is  a 
condition  in  which,  although  the  change  may  be  more  or  less 
general,  it  is  much  more  advanced  in  some  parts  than  in  others. 
In  such  cases  the  heart  presents  a  mottled  appearance ;  numerous 
opaque,  pale  yellowish  or  brownish  patches  are  seen  irregularly 
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distributed  tliroughout  its  substance.  These  patches  vary  con- 
siderablj  in  size  and  form  ;  they  are  met  with  especially  in  the 
papillary  muscles,  the  columnse  carnese,  and  in  the  layers  of  fibres 
immediately  beneath  the  endocardium :  they  may  also  occur 
beneath  the  pericardium,  and  in  the  deeper  portions  of  the  organ. 
They  correspond  with  the  most  degenerated  portions  of  the  tis- 
sue. They  are  soft  and  flabby,  and  have  a  rotten  consistence, 
tearing  readily  under  the  finger.  Under  the  microscope,  the 
fibres  are  seen  to  be  in  the  most  advanced  stage  of  fatty  degen- 
eration ;  their  sarcolemma  is  filled  with  large  molecules  of  fat 
and  oil-globules,  which  in  many  parts  have  escaped,  and  lie  free 
amongst  the  surrounding  less  degenerated  tissue. 
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CHAPTER   V. 

MUCOID  AND  COLLOID    DEGENEEATION. 

Under  this  head  is  included  a  class  of  morbid  changes  which 
are  characterized  by  a  peculiar  softening  of  the  tissues.  Colloid 
and  mucoid  degenera,tion  have  frequently  been  described  under 
the  common  term  of  "  colloid  softenings,"  but — although  they 
are  very  closely  allied  and  frequently  associated — they  appear 
to  constitute  two  distinct  processes ;  the  former  affecting  espe- 
cially the  cells,  the  latter  the  intercellular  substance. 

Mucoid  Degeneration. — This  consists  in  a  liquefaction  of  the 
tissues  and  an  alteration  in  their  chemical  composition,  owing 
to  which  they  yield  initcin^  and  become  converted  into  a  material 
of  a  soft  mucilaginous  jelly-like  consistence.  This  is  the  condi- 
tion of  nearly  all  tissues  in  their  immature  or  foetal  state :  the 
connective  tissues  in  the  foetus  consist  almost  entirely  of  this  soft 
mucin-3'ielding  substance.  Some  tissues  retain  these  characters 
after  birth.  The  umbilical  cord,  and  the  vitreous  humor  of  ihQ 
eye,  are  both  composed  of  this  substance. 

The  change  affects  especially  the  intercellular  substance,  much 
less  frequently  the  cellular  elements.  The  intercellular  substance 
of  the  connective  tissues  in  their  fully  developed  state  consists 
of  gelatin  and  chondrin,  and  the  mucoid  change  is  thus  a  rever- 
sion of  this  substance  to  its  foetal  condition.  As  to  the  manner 
in  which  this  takes  place,  nothing  is  known  ;  it  does  not  ajopear 
to  be  associated  with  any  known  general  state,  or  with  any  pre- 
vious change  in  the  tissues  in  which  it  occurs.  It  probably  de- 
pends upon  some  alteration  in  the  vital  performances  of  the  cells, 
upon  which  the  intercellular  substance  depends  for  its  existence. 

Mucin  is  closel}^  allied  to  albumen,  more  so  than  to  either 
gelatin  or  chondrin  :  it  differs  from  it  in  not  containing  sulphur. 
Like  albumen,  it  is  only  met  with  in  alkaline  fluids — being  held 
in  solution  by  the  free  alkali — -from  which  it  is  precipitated  by 
dilute  acetic  acid.  It  differs  from  albumen  in  being  soluble  in 
an  excess  of  the  acid,  and  also  in  not  being  precipitated  by  boil- 
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ing,  b}^  tanuiii,  or  by  bicliloride  of  mercury :  its  behavior  with 
these  two  reagents  will  also  distinguish  it  from  gelatin  and 
chondrin,  which  are  both  precipitated  by  them. 

Tlie  mucoid  change  is  by  no  means  a  common  one.  It  is  most 
frequentl}^  met  with  in  cartilage,  especially  in  the  intervertebral 
and  costal  cartilages  of  old  people  ;  also  in  serous  membranes, 
in  the  connective  tissue  of  the  choroid  plexus  and  lateral  ven- 
tricles, in  bone,  and  in  many  of  the  new  formations.  Wherever 
it  occurs  it  produces  softening  of  the  aftected  parts  ;  which  are 
transformed  into  a  homogeneous,  colorless  material,  of  a  soft 
mucilaginous  jelly-like  consistence.  If  the  change  is  limited  to 
isolated  jjortions  of  the  tissue,  the  softened  parts  surrounded  by 
those  which  are  unaltered,  present  the  appearance  of  cysts. 
These  cyst-like  formations  containing  mucoid  substance  are  not 
uncommonly  met  with  in  the  costal  cartilages,  the  choroid  plexus, 
and  in  new  growths. 

The  cells  themselves  appear  in  the  majority  of  cases  not  to 
undergo  the  mucoid  change ;  although  in  catarrhal  conditions 
of  mucous  membranes  the  increased  secretion  of  mucus  is  prob- 
ably to  be  ascribed  to  a  mucoid  degeneration  of  the  newly-formed 
elements  (see  "Inflammation  of  Mucous  Membranes").  The 
cells  may  also  be  the  seat  of  fatty  degeneration. 

Colloid  Degeneration. — This  differs  from  the  former,  inas- 
much as  it  is  the  cells  which  are  esj)ecially  involved  in  the  process. 

The  change  consists  in  the  metamorphosis  of  the  albuminoid 
constituents  of  the  cells  into  a  substance  known  as  colloid  ma- 
terial. Colloid  closely  resembles  mucous  sub- 
stance, but  it  differs  from  it  chemically,  in  con- 
taining sulphur,  and  in  not  being  precipitated  by 
acetic  acid.  It  is  a  colorless,  transparent,  glisten- 
ing material  of  the  consistence  of  jelly  or  half- 
set  glue.  It  makes  its  appearance  within  the 
cells,  as  small  lumps,  which  gradually  increase 
.  in  size,  pushing  the  nucleus  to  one  side,  until 
they  completely  fill  the  cell.  (Fig.  6.)  The  cells 
are  thus  destroyed,  and  converted  into  colloid 
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coalesce,   and   so  form   larger  masses  of  firm, 
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54 


NUTRITION    IMPAIRED. 


As  the  colloid  matter  increases  and  the  cells  are  destroyed,  the 
intercellular  substance  atrophies  or  softens,  and  in  this  way  cyst- 
like cavities  are  formed  within  which  is  contained  the  gelatin- 
ous substance.  Here  it  may  subsequently  undergo  a  process  of 
liquefaction.    (Fig.  7.) 

The  colloid  change  is  most  common  in  enlargements  of  the 
thyroid  gland,  in  the  lymphatic  glands,  and  especially  in  many 
of  the  new  formations  (see  "  Colloid  Cancer").  Its  causes  and 
nature  are  as  obscure  as  those  of  the  allied  mucoid  softening. 

It  is  when  occurrino;  in  new  formations  that  these  two  forms 
of  degeneration  assume  their  most  important  aspects.  Many 
varieties  of  tumors  may  originate  as  mucoid  or  colloid  growths, 
or  may  subsequently  undergo  these  morbid  transformations. 
The  mucous  tumors  (myxomas)  which  resemble  in  structure  the 
umbilical  cord,  consist  entirely  of  a  gelatinous  mucus-yielding 
substance.  The  sarcomas,  lipomas,  enchondromas,  and  cancers, 
may  also  become  the  seats  of  these  forms  of  softening. 


Fig.  7. 


Colloid  Cancer,  showing  cyst-like  cavities  filled  with  the  colloid  substance.    (Rindfleisch.) 

Such  growths  have  frequently  been  described  as  gelatiniform 
or  colloid  cancers^  this  term  having  been  applied  to  them  with- 
out any  regard  to  their  structure  or  real  nature.  Cancers  it  is 
true  niay  either  originate  as  mucoid  or  colloid  growths,  or  may 
become  so  after  their  development  is  completed  (see  "  Colloid 
Cancer") ;  but  it  is  by  no  means  true  that  all  tumors  possessing 
these  soft  gelatiniform  characters  are  cancers.  The  terms  "  mu- 
coid "  or  "  colloid  "  applied  to  a  new  growth,  merelj'  imply  cer- 
tain physical  and  chemical  characters,  and  convey  no  informa- 
tion as  to  its  real  nature. 
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CHAPTER    VI. 

THE     INFILTKATIONS. 


Fig.  8. 


FATTY    INFILTRATION. 

Fatty  Infiltration — whicli  is  often  described  as  "  fatty  de- 
generation " — consists  in  the  infiltration  of  tlie  tissues  with  fat, 
which  is  deposited  in  them  from  the  blood.  The  fat  is  deposited 
within  the  cells,  where  it  occurs  as  distinct  drops ;  these  may 
gradually  accumulate  and  run  together,  dis- 
placing and  obscuring  the  nucleus  and  proto- 
plasm, until  the  cell  is  completely  filled  and 
distended  with  oil.  (Fig.  8.)  The  vitality 
and  functions  of  the  cells  are  but  little  im- 
paired by  the  accumulation,  and  the  proto- 
plasm— although  rendered  almost  invisible 
when  this  is  excessive — remains  unaltered. 
This  process  therefore  differs  essentially  from 
fatty  degeneration,  in  which  the  fat  is  derived 
from  a  metamorphosis  of  the  protoplasm  itself, 
occurs  in  a  granular  form,  and  in  which  the  cells  themselves 
ultimately  perish.  In  fatty  infiltration  the  cells  within  which 
the  fat  accumulates  not  being  destroyed,  the  removal  of  the  fat 
is  all  that  is  necessar}^  to  restore  them  to  their  original  condition. 

The  increase  of  fat  in  the  blood  which  leads  to  its  deposition 
in  the  tissues,  is  in  many  cases  the  result  of  excessive  supply  of 
nutriment,  or  to  this  combined  with  diminished  waste.  Such 
conditions  obtain  in  people  who  live  freely  and  take  but  little 
'  exercise.  There  appears  to  be  in  some  a  special  predisposition 
to  become  fat.  In  other  cases,  the  excess  of  fat  in  the  blood  is 
owing  to  its  absorption  from  some  particular  tissue,  subsequently 
to  which  it  becomes  deposited  in  another :  this  is  seen  in  the 
fatty  infiltration  of  the  liver,  which  is  associated  with  the  gen- 
eral emaciation  of  pulmonary  phthisis  and  other  similar  con- 


Liver  Cells  in  various 
stages  of  P^atty  Infiltra- 
tion. X  300(Rinclfleisch). 
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ditions.  (See  "Fatty  Liver.")  Why  the  deposition  should  take 
place  in  certain  tissues,  and  the  fat  be  removed  from  some  and 
deposited  in  others,  is  not  known. 

Fatty  infiltration  occurs  as  a  physiological  process  in  the 
growth  of  adipose  tissue.  Adipose  tissue  bears  a  close  resem- 
blance to  common  connective  tissue ;  it  is  connective  tissue,  con- 
taining numerous  cells  which  are  distended  with  fat.  The 
growth  of  adipose  tissue  thus  consists  simply  in  the  infiltration 
of  more  of  these  cells  w-ith  fat.  If  this  is  excessive  it  constitutes 
obesity.  (Fig.  9.)     The  temporary  accumulation   of  fat  in  the 


Fatty  Infiltration  of  Connective  Tissue.    Showing  the  accumulation  of  fat  within  the  cells. 

X  300.  (Riudfleisch.) 

intestinal  villi  and  liver  during  the  digestion  of  an  aliment  rich 
in  fatty  substances,  is  another  example  of  physiological  infiltra- 
tion.    This  will  be  described  when  speaking  of  the  "  fatty  livei'." 


FATTY    INFILTRATION    OF    MUSCLE. 

In  muscle,  fatty  infiltration  is  frequently  met  with  as  a  mor- 
bid process.  The  cells  in  the  connective  tissue  which  surrounds 
the  fasciculi  of  the  muscle  become  filled  with  fat ;  and  this  de- 
velopment of  fat  between  the  primitive  muscular  fasciculi  has 
often  been  included  under  the  common  term  of  "fatty  degenera- 
tion "  of  muscle.  The  process,  however,  differs  essentially  from 
true  degeneration,  in  which  the  fat  originates  loithin  the  fasciculi 
and  the  fasciculus  itself  ultimately  perishes,  whereas  in  the  con- 
dition now"  under  consideration,  there  is  a  deposition  of  fat 
between  the  fasciculi,  which  remain — during  the  early  stage  at 


FATTY    INFILTRATION. 


57 


all  events — unaffected.  The  interstitial  fat  vai-ies  in  amount. 
In  some  cases  single  rows  of  fat-cells  alternate  with  rows  of  mus- 
cular fasciculi,  at  other  times  the  accumulation  is  less  regular, 
more  existing  between  some  iibres  than  between  others :  in  all 
eases,  however,  the  muscular  elements  may  be  discovered  lying 
amongst  the  fat.  (Fig.  10.)  If  the  latter  is  very  considerable 
in  amount,  the  muscle  may  appear  to  the  naked  eye  to  be  entirely 
converted  into  fat ;  but  the  microscope  will  always  reveal  the 
muscular  structure  in  which  it  is  imbedded. 

This  condition'  is  frequently  met  with  in  animals  which  have 
been  fattened,  the  fat  not  only  increasing  in  the  usual  situations, 
but  also  accumulating  between  the  fasciculi  of  the  muscles.  In 
muscles  Jilso,  which  from  any  cause  have  for  some  time  been 
incapacitated,  this  interstitial  growth  is  extremely  liable  to 
occur ;  ex.  gr.  in  the  extensors  of  the  wrist-joint  in  cases  of  lead- 
poisoning,  and  in  long-standing  paralyses 
■from  lesions  in  the  brain  or  cord;  also,  in 
muscles  which  have  been  rendered  useless  by 
anchylosis  of  a  joint.  .  In  progressive  mus- 
cular atrophy,  as  Virchow  has  shown,  the 
affected  muscles  exhibit  this  change,  together 
with  true  fatty  degeneration. 

In  the  hearty  fattj^  infiltration  is  not  un- 
frequently  met  with  ;  and  here  it  is  especially 
important  to  distinguish  it  from  the  much 
more  common  condition  in  which  the  fibres 
themselves  are  primarily  affected.  In  health 
there  is  a  varying  amount  of  fat  covering 
the  surface  of  the  heart,  beneath  the  visceral 
layer  of  the  pericardium,  which  is  always 
most  abundant  in  the  grooves  between  the 
auricles  and  ventricles  where  it  surrounds 
the  bloodvessels.  This  may  increase  so  as  to 
completely  envelop  the  organ,  and  at  the  same  time  gradually 
insinuate  itself  between  the  muscular  fibres,  so  that  to  the  naked 
eye  all  appearance  of  muscular  structure  may  be  lost,  the  walls 
looking  like  a  mass  of  fat.  In  hearts  less  affected,  strise  of  fat 
will  be  seen  lying  amongst  the  muscle.  The  fat  is  always  most 
abundant  near  the  surface,  the  muscular  structure  becoming 
more  evident  towards  the  endocardium. 


Fatty  Infiltration  of  Mus- 
cle, a.  Atrophied  muscular 
fibres.  6.  Interstitial  f;it- 
cells.     X  300.  (Rindfleisch.) 
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The  immediate  effect  of  tlie  interstitial  growth  is  to  dis^^lace 
and  compress  the  muscular  fibres  between  which  it  insinuates 
itself,  and  in  doing  so  it  diminishes  the  contractile  power  of  the 
muscle :  this  is  especially  the  case  when  occurring  in  the  heart. 
The  pressure,  however,  which  it  exercises  upon  the  fibres  and 
the  accompanying  bloodvessels,  ultimately  causes  in  the  former 
atrophic  and  degenerative  changes.  Thus  the  fasciculi  gradu- 
ally atrophy,  the  transverse  striation  becomes  indistinct,  and  is 
replaced  by  molecular  fat ;  in  fine,  true  degeneration  of  the 
muscle  is  established.  These  two  processes,  indeed,  not  uncom- 
monly go  hand  in  hand  together,  the  interstitial  infiltration 
inducing  the  intrastitial  degeneration. 

FATTY   INFILTRATION   OF    LIVER. 

It  is  in  the  liver  that  fatty  infiltration  assumes  its  most  im- 
portant aspect,  and  in  this  organ  it  is  exceedingly  frequent,  con- 
stituting w^hat  is  commonly  known  as  the  "  fatty  liver."  It 
must  be  carefull}^  distinguished  from  true  fatty  degeneration, 
in  which  the  nutrition  of  the  hepatic  cells  becomes  impaired, 
and  the}^  consequently  undergo  retrogressive  metamorphosis. 
This  occurs  in  many  structural  changes  of  the  liver,  as  cirrhosis, 
amyloid  degeneration,  &c.,  and  is  quite  distinct  from  fatty  infil- 
tration. 

The  hepatic  cells  always  contain  a  small  quantity  of  fat,  which 
is  temporarily  increased  after  the  ingestion  of  fiitty  substances. 
It  will  be  well  to  describe  this  physiological  infiltration  before 
proceeding  to  the  morbid  process. 

The  ingestion  of  an  aliment  rich  in  fatty  substances  is  fol- 
lowed hy  a  temporary  excess  of  fat  in  the  blood,  and  by  the 
deposition  and  temporary  accumulation  of  a  portion  of  this 
within  the  hepatic  cells.  This  fat  is  first  deposited  in  the  cells 
which  are  in  immediate  contact  with  the  capillaries  of  the  portal 
vein,  and  thus  is  produced  an  excess  of  fat  in  the  cells  at  the 
circumference  of  the  hepatic  lobules.  This  gradually  passes 
from  the  cells  at  the  circumference  to  those  in  the  interior, 
whence  it  is  ultimately  conveyed  into  the  circulation.  This 
process  goes  on  until  the  excess  of  fat  is  removed  from  the  blood, 
when  the  hepatic  cells  again  acquire  their  former  character. 
There  is  thus  a  transitory  accumulation  of  fat  within  the  hepatic 
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cells  which  is  gradually  removed,  the  vitality  of  the  cells  not 
being  thereby  impaired. 

Precisely  similar  to  the  above  is  the  morbid  process.  The 
morbid!}^  fatty  liver  is  one  which  contains  an  abnormal  quan- 
tity of  fat.  This  may  result  either  from  an  excessive  deposition 
from  the  blood,  or  from  some  interference  with  the  removal  of 


Fig.  11. 


Fatty  Infiltration  of  Liver.     (Somewhat  diagrammatic.)    Showing  accumulation  of  fat  in   the 
external  zone  of  the  lobules.     V.  Hepatic  vein.   p.  Interlobular  portal  vessels.    (Eindfleisch.) 


the  temporary  physiological  accumulations.  The  fat  being 
deposited  from  the  blood  in  the  portal  capillaries,  the  increase 
is  first  observable  in  the  external  zone  of  the  hepatic  lobules. 
(Fig.  11.)  It  accumulates  here  within  the  cells  as  minute  glob- 
ules, which  as  they  increase  coalesce  and  form  large  drops  of 
fat :  these  may  ultimately  completel}^  fill  and  distend  the  cells, 
which  at  the  same  time  become  larger  and  more  globular  in 
shape.  (See  Fig.  8.)  As  the  process  proceeds,  the  accumulation 
advances  from  the  periphery  towards  the  centre  of  the  lobule, 
until  ultimately  its  whole  mass  may  be  involved,  and  the  cells 
universally  become  distended  with  fat,  The  vitality  of  the  cells 
is  not  materially  impaired  by  the  infiltration ;  they  continue  to 
perform  their  functions,  as  is  shown  by  the  presence  of  bile  in 
the  stools  and  in  the  gall-bladder. 

The  fatty  liver  is  somewhat  increased  in  size,  in  advanced 
stages  often  considerably  so.  The  surface  is  smooth,  the  edges 
are  thickened  and  rounded,  the  specific  gravitj'  is  diminished, 
although  the  absolute  weight  may  be  increased.     If  tbe  infiltra- 
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tion  is  slight,  involving  merely  tlie  portal  zone  of  the  lobules, 
the  cut  surface  will  present  a  mottled  appearance,  the  external 
fatty  zone  being  of  an  opaque  yellowish-white  color,  whilst  the 
central  portion  remains  unaltered,  or  is  perhaps  somewhat  hy- 
peraemic.  The  more  extensive  the  infiltration  the  larger  is  the 
pale  zone,  and  ultimately,  when  the  wdiole  lobule  is  involved, 
there  may  be  left  in  the  centre  merely  a  reddish-brown  point, 
which  corresponds  with  the  commencement  of  the  hepatic  vein ; 
and  in  many  cases  even  this  point  is  lost.  The  organ  is  then  of 
an  almost  uniform  opaque  j^ellowish-white  color,  and  the  boun- 
dary between  the  individual  lobules  may  be  completely  obscured. 
Its  consistence  is  much  diminished,  it  feels  doughy,  and  pits  on 
pressure  with  the  finger,  and  the  knife  used  to  cut  it  becomes 
coated  with  oil.  The  pressure  exercised  by  the  infiltrated  fat 
produces  considerable  anaemia  of  the  organ,  but  the  interference 
with  the  circulation  is  never  sufficient  to  cause  ascites,  hemor- 
rhage, or  other  evidences  of  portal  congestion. 

Fatty  infiltration  of  the  liver  occurs  under  two  opposite  con- 
ditions— one  in  which  there  is  general  obesity,  and  the  fat  accu- 
mulates in  the  liver  in  common  with  other  parts ;  and  another, 
in  which  there  is  general  emaciation,  and  the  fat  is  removed 
from  the  subcutaneous  cellular  tissue,  and  from  the  other  situa- 
tions in  which  it  naturally  exists,  whilst  it  accumulates  in  the 
hepatic  cells.  The  latter  is  exceedingly  common  in  chronic  pul- 
monary and  cardiac  affections,  especially  in  pulmonary  phthisis. 
Possibly  in  these  cases  the  interference  with  the  respiration,  and 
the  consequent  incomplete  oxidation  of  the  hydrocarbons,  is  in- 
timately connected  with  it. 
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CHAPTER   VII. 

AMYLOID  DEGENEKATION. 

Amyloid  Degeneration,  wliich  is  one  of  the  most  important 
of  the  degenerative  processes,  consists  in  the  infiltration  of  the 
tissues  with  a  peculiar  homogeneous  translucent  substance,  by 
whidi  their  vitality  becomes  diminished  and  their  functions 
impaired. 

It  was  formerly  known  as  the  lardaceous  or  waxy  change,  the 
organs  aiFected  by  it  having  somewhat  the  appearance  of  lard 
or  wax.  The  term  "  amyloid  " — which  was  applied  to  it  by  Vir- 
chow,  from  the  supposed  resemblance  of  the  new  material  to 
cellulose  or  starch — as. being  that  by  which  it  is  most  generally 
known,  is  here  adopted. 

This  form  of  degeneration  is  rarely  a  primar}^  aifection,  but 
usually  occurs  in  the  course  of  some  other  disease.  It  appears 
to  be  associated  with  certain  cachectic  conditions,  brought  on 
by  many  exhausting  diseases.  It  is  in  those  diseases  which  are 
attended  by  profuse  and  long-continued  suj^puration,  as  chronic 
diseases  of  bone,  empyema,  chronic  tubercular  and  other  sup- 
purative diseases  of  the  lungs,  chronic  pyelitis,  and  sj-philis^ 
that  the  amyloid  change  most  frequently  occurs.  In  syphilis,, 
it  is  those  cases  in  which  there  is  caries  or  prolonged  ulceration 
that  it  is  most  commonly  met  with. 

Every  organ  and  tissue  may  be  the  seat  of  the  change  ;  those, 
however,  in  which  it  is  especially  prone  to  occur,  are  the  liver, 
the  kidneys,  the  spleen,  and  the  lymphatic  glands.  It  is  met 
with  less  frequently  in  the  stomach  and  intestines,  in  the  supra- 
renal capsules,  in  the  phar^mx  and  oesophagus,  in  the  bladder, 
prostate;  and  generative  organs,  in  serous  membranes,  in  the 
membranes  of  the  brain  and  cord,  and  in  muscle.  It  is  rarely 
limited  to  one  organ,  but  several  organs  are  almost  invariably 
simultaneously  attected  by  it. 

Respecting  the  nature  of  the  new  substance  which  infiltrates^ 
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the  tissues,  the  analyses  of  Kekule  and  Schmidt  show  th^t  it  is 
a  nitrogenous  compound  closely  allied  to  albumen.  The  conclu- 
sions arrived  at  by  these  observers  are,  however,  not  satisfactory, 
as  they  were  unable  completely  to  separate  the  substance  from 
the  tissues  in  which  it  was  deposited.  More  recently,  Kiihne 
has  succeeded,  by  submitting  the  amyloid  organs  to  a  process 
of  artificial  digestion,  in  completely  isolating  the  new  material, 
and  the  results  of  his  investigations  confirm  those  of  Kekule 
and  Schmidt.  It  appears,  therefore,  that  the  amyloid  substance 
is  an  albuminoid  compound  closely  allied  to  albumen,  from  which 
it  is  prol)ably  derived  by  a  retrogressive  metamorphosis. 

The  most  characteristic  feature  of  the  amyloid  substance  is 
the  peculiar  reaction  which  it  gives  with  iodine,  and  with  iodine 
and  sulphuric  acid.  If  an  aqueous  solution  of  iodine,  made 
with  the  help  of  iodide  of  potassium,  is  applied  to  an  amyloid 
organ,  the  affected  portions  change  to  a  deep  reddish-brown  color ; 
this  is  not  permanent,  but  gradually  passes  oft*,  and  the  part  re- 
gains its  former  appearance.  If  the  application  of  the  iodine  is 
followed  by  the  cautious  addition  of  sulphuric  acid,  a  blackish- 
blue  or  violet  tint  is  produced.  This  latter  reaction,  however, 
is  not  easily  obtained,  considerable  nicety  being  required  in  the 
application  of  the  reagents.  The  following  is  the  method  for 
obtaining  it,  recommended  by  Professor  Virchow :  A  dilute 
aqueous  solution  of  iodine  must  be  allowed  to  soak  well  into 
the  tissue,  the  excess  must  be  poured  off",  and  a  single  drop  of 
concentrated  sulphuric  acid  gradually  added,  when  a  blue  or 
violet  color  will  be  produced,  either  at  once  or  after  some  time. 
In  the  hands  of  English  pathologists  this  latter  reaction  has 
certainly  met  with  but  little  success  ;  and  if  the  color  be  ob- 
tained, it  is  by  no  means  satisfactory,  and  more  nearl}^  resembles 
a  black  than  the  blue  which  has  been  described.  Fortunately, 
however,  the  reaction  with  iodine  alone  is  perfectly  character- 
istic, and  the  attempt  to  obtain  the  blue  by  the  subsequent 
addition  of  sulphnric  acid,  is  therefore  quite  unnecessary.  If 
the  change  is  at  all  adyanced^  the  reddish-brown  color  will  be 
produced  by  merely  pouring  the  aqueous  solution  of  iodine  over 
the  cut  surface  of  the  organ  ;  but  in  slighter  degrees  of  the 
affection,  thin  sections  must  be  made  with  a  Valentin's  knife, 
and  well  washed  with  water  to  remove  the  blood,  before  the 
coloration  with  iodine  can  be  obtained. 
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Upon  considering  the  above  reactions,  it  will  be  seen  that  they 
resemble,  in  some  respects,  those  exhibited  by  some  well-known 
organic  substances.  Cellulose — the  substance  which  forms  the 
external  membrane  of  vegetable  cells — yields  a  blue  v^^ien  treated 
with  iodine  and  sulphuric  acid,  and  sp  far  resembles  the  amyloid 
material ;  but  differs  in  not  being  colored  by  iodine  alone.  The 
same  is  true  of  cholesterine ;  this  also  gives  a  reddish-brown 
with  sulphuric  acid,  but  is  not  altered  by  iodine.  To  starch, 
the  resemblance  is  not  so  marked  as  to  the  two  preceding  sub- 
stances :  with  this,  iodine  produces  a  blue  color  without  the 
addition  of  the  acid. 

The  amyloid  substance  almost  invariably  makes  its  appear- 
ance first  in  the  small  arteries  and  capillaries,  and  subsequently 
extends  from  them  to  the  surrounding  tissues.  The  cells  of  the 
intima  and  of  the  muscular  coat  are  the  first  to  become  infil- 
trated, then  the  remaining  structures  of  the  artery.  When  the 
vessels  have  become  infiltrated,  the  amyloid  matter  extends  to 
the  immediately  surrounding  parts  ;  it  invades  both  the  cells 
and  the  intercellular  substance,  and  may  gradually  extend  until 
the  whole,  organ  is  completely  impregnated. 

The  changes  produced  in  the  tissues  by  this  infiltration  are 
very  characteristic.  The  cells  as  they  become  filled  with  the 
new  material  gradually  increase  in  size,  they  lose  any  irregulari- 
ties in  their  contour,  and  become  rounder  and  more  regular  in 
shape,  their  nuclei  disappear,  and  the  whole  cell  is  converted 
into  a  structureless  homogeneous 
body,  which  has  a  peculiar  trans- 
lucent glistening  appearance  (Fig. 
12,  a).  If  the  cells  are  in  close 
contact  many  of  them  may  coa- 
lesce, and  their  distinctive  boun- 
daries  thus   become   obliterated. 

(Fig.     12,     b.)        The      intercellular  Liver  Cells  infiltrated  with  the  Amyloid 

1,  •        xi„„„,^^         „, Substance,    a.  Single  cells.    6.  Cells  which 

substance   ni  the   same  way  ac-     have  coalesced,   xsoo.  (Rindfieisch.) 
quires  a  ^  homogeneous  glistening 

appearance.  The  walls  of  the  small  arteries — in  which,  as 
already  stated,  the  change  commences — become  considerably 
thickened,  and  they  present  the  same  homogeneous  translucent 
characters.  The  calibre  of  the  vessels  is  diminished,  and  the 
circulation  through  them  is  consequently  impeded. 
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Organs  in  which  this  change  is  at  all  advanced,  present  fea- 
tures so  characteristic  that  its  nature  can  be  readily  recognized 
by  the  naked  eye.  They  are  usually  considerably  increased  in 
size;  their  absolute  weight  is  increased,  and  also  their  specific 
gravity ;  their  surface  is  smooth,  and  the  capsule  tense  and 
stretched  ;  their  consistence  is  firm  and  somewhat  elastic.  On 
section,  they  exhibit  a  peculiar  homogeneous,  glistening,  trans- 
lucent appearance,  somewhat  resembling  wax  or  glue.  Owing 
to  the  diminished  calibre  of  their  bloodvessels,  and  to  the  pres- 
sure exercised  hy  the  new  material,  they  contain  but  little  blood, 
and  hence  are  always  pale  in  color.  The  change  may  involve 
the  whole  organ,  or  it  maybe  limited  to  certain  portions:  in 
the  spleen,  for  example,  it  is  frequently  limited  to  the  Malpighian 
corpuscles,  and  in  the  liver,  to  the  cells  in  the  immediate  vicinity 
of  the  hepatic  artery. 

Although,  the  above  characters  are  often  sufl3.ciently  marked, 
they  should  always  be  confirmed  by  the  application  of  iodine  to 
the  cut  surface  of  the  organ.  In  slighter  degrees  of  the  aft'ec- 
tion — ^when  the  physical  characters  are  but  little  altered — the 
application  of  this  reagent  becomes  necessary  in  order  to  dis- 
cover the  presence  of  the  substance.  In  these  cases,  merely 
pouring  the  solution  over  the  organ  will  often  fail  to  produce 
the  characteristic  staining;  and  it  will  be  necessary  to  make 
thin  sections  with  a  Valentin's  knife,  and  wash  them  thoroughly 
with  water  to  remove  the  blood,  before  the  reaction  can  be  ob- 
tained. 

In  the  earliest  stages  of  the  change  the  use  of  the  microscope 
may  be  necessary  for  its  recognition,  and  by  this  means  the 
slightest  degrees  of  it  can  be  readily  discovered.  If  thin  sec- 
tions of  the  tissue  are  examined,  those  parts  which  are  infil- 
trated will  present  the  peculiar  homogeneous  translucent  appear- 
ance already  described,  the  cells  having  lost  their  distinctive 
characters,  are  being  united  with  the  intercellular  substance 
into  a  uniform  mass.  The  addition  of  iodine  will  render,  by  the 
staining,  anj^  change  at  once  apparent. 

The  efi:ect  of  amyloid  degeneration  is  to  impair  or  even  to 
completely  destroy  the  nutrition  and  function  of  those  organs 
which  are  affected  by  it.  This  is  owing  to  two  causes, — the 
obstruction  offered  to  the  circulation,  and  tlie  direct  influence 
of  the  new  material  upon  the  parenchyma  of  the  organ.     The 
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obstruction  to  the  circulation,  which  results  partly  from  the 
diminution  in  the  calibre  of  the  small  arteries,  and  partly  from 
the  general  pressure  exercised  by  the  infiltrated  substance,  causes 
an  insufficiency  in  the  supply  of  arterial  blood.  As  a  conse- 
quence of  this,  secondary  atrophic  changes  are  induced  in  vari- 
ous parts;  the  cells  atrophy  and  often  undergo  fatty  metamor- 
phosis, which  indeed  is  constantly  associated  with  the  amyloid 
change.  The  infiltration  of  the  parenchyma  of  the  organ  im- 
pairs the  vitality  of  the  cellular  elements,  and  may  ultimately 
completely  arrest  any  manifestation  of  their  functions. 

As  this  form  of  degeneration  is  almost  invariably  secondary 
to  some  grave  constitutional  state,  it  can  rarely  be  looked  upon 
as'in  itself  a  cause  of  death,  although  it  may  materially  hasten, 
and  even  determine  the  fatal  termination. 

Having  thus  described  the  nature  of  the  amyloid  substance, 
and  the  way  in  which  it  makes  its  appearance  in  the  several 
tissue  of  an  organ,  it  remains  to  consider  the  source  from  which 
it  is  derived. 

The  disease,  as  already  stated,  appears  to  be  an  infiltration, 
and  to  consist  in  the  deposition  of  a  new  material  from  the  blood 
in  the  various  tissues  and  organs.  The  existence,  however,  of 
any  albuminous  compound  in  the  blood  which  resembles  amy- 
loid in  its  reactions  with  iodine,  has  never  been  made  out,  even 
in  the  most  marked  cases  of  the  disease.  This  fact  must,  there- 
fore, negative  the  supposition  that  it  is  a  simple  infiltration.  If 
derived  from  the  blood  at  all,  it  must  undergo  some  chemical 
change  subsequently  to  its  deposition  in  the  tissues.  Dr.  Dick- 
inson considers  that  the  new  material  is  de-alkalized  fibrin, 
which  is  deposited  in  consequence  of  the  loss  of  the  alkali  with 
which  it  is  normally  combined ;  this  loss  resulting  from  the 
profuse  suppuration  to  which  the  disease  is  usually  secondary: 
hence  he  terms  it  '■'■  depurative  mjiltration.'' ^  Whether  this  be 
so  or  no,  it  is  probable  that  some  change  in  the  blood  is  the 
cause  of  the  disease,  and  that  this  latter  consists  in  the  infiltra- 
tion of  an  albuminous  or  fibrinous  substance  which  becomes 
consolidated  in  the  tissues,  and  is  not  a  direct  metamorphosis 
of  the  tissues  themselves.  The  way  in  which  the  several  tissues 
of  an  organ  are  aftected,  the  change  almost  invariably  commenc- 

^  "  Medico-Chirurgical  Transactions,"  vol.  i. 
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ing  in  the  small  nutrient  bloodvessels,  and  extending  from  tliem 
to  the  surrounding  parts  ;  the  general  character  of  the  afiection, 
several  organs  being  simultaneously  involved ;  together  with  the 
fact  that  it  is  almost  invariably  secondary  to  chronic  suppura- 
tive diseases — point  to  some  alteration  in  the  composition  of  the 
blood  as  the  cause  of  the  degeneration. 

AMYLOID    DEGENERATION   OF   LIVER. 

The  liver  is  one  of  the  most  frequent  seats  of  the  amyloid 
change,  and  here,  as  in  other  parts,  it  commences  in  the  small 
nutrient  bloodvessels.  The  minute  branches  of  the  hepatic 
artery  are  first  afiiected,  and  from  these  the  infiltration  grad- 
ually extends  to  the  hepatic  cells  immediatelj^  adjacent,  until 
ultimately  the  whole  organ  may  become  involved. 

If  a  liver  is  examined  in  the  early  stage  of  the  afSection,  and 
the  iodine  solution  is  applied  to  thin  washed  sections  of  the 
organ,  it  will  be  found  that  the  characteristic  staining  is  limited 
to  certain  portions  of  the  lobules,  viz.,  to  those  which  are  situ- 
ated between  their  external  and  central  parts.  This  interme- 
diate portion  corresponds  with  the  distribution  of  the  hepatic 
artery,  and  the  hepatic  cells  situated  between  its  ramifications 
being  infiltrated  with  the  new  material  before  those  in  the  ex- 
ternal and  central  portions  of  the  lobule,  the  brown  staining  is 
first  apparent  in  this  situation.  (Fig.  13.) 

The  earliest  seat  of  the  amyloid  change  thus  differs  from  that 
of  the  fatty.  In  fatty  infiltration  it  is  the  most  external  por- 
tion of  the  lobule  in  which  the  fat  accumulates — that  which 
corresponds  with  the  distribution  of  the  portal  vein  (see  Fig.  11). 
It  differs  also  from  the  infiltration  with  pigment,  which  takes 
place  in  the  most  central  portion,  around  the  hepatic  vein. 
Thus  in  each  hepatic  lobule  three  zones  may  be  distinguished: 
an  external  one,  which  is  the  chief  seat  of  the  fatty  change;  a 
central  one,  which  is  the  chief  seat  of  the  j^igmentary  change ; 
and  an  intermediate  one,  which  is  the  chief  seat  of  the  amyloid 
change  These  three  zones,  indeed,  may  frequently  be  recog- 
nized by  the  naked  eye,  the  pale  opaque  external  one  contrast- 
ing strongly  with  the  intermediate  one,  which  is  translucent, 
and  with  the  darker  central  one.  In  the  most  advanced  stages 
of  the  disease,  however,  both  the  external  and  central  portions 
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of  the  lobule  may  become  involved,  and  the  cut  surface  present 
an  almost  uniformly  homogeneous  appearance. 

The  amyloid  liver  is  increased  in  size,  often  very  considerably 
so ;  it  may  be  so  large  as  almost  completely  to  fill  the  abdominal 
cavity.     The  enlargement  is  uniform,  and  hence  the  natural 


Fig   13 


Amyloid  Liver.    Showing  iniiltration  of  cells  in  the  intermediate  zone  of  the  lobule.    A.  Inter- 
lobular artery.     V.  Hepatic  vein.    pp.  Portal  vessels,    x  300.    (Eindfleisch.) 


configuration  of  the  organ  is  but  little  altered.  Its  weight  is 
increased,  and  also  its  specific  gravity.  Its  edge  is  rounded,  the 
surface  is  smooth,  and  the  capsule  appears  tense  and  stretched. 
The  consistence  is  firm  and  elastic.  The  cut  surface  is  dry, 
bloodless,  smooth,  translucent,  and  waxy-looking,  and  of  a  pale 
reddish-gray  or  dirty  yellow  color.  If  the  change  is  very  far- 
advanced,  the  tissue  may  be  perfectly  homogeneous,  all  distinc- 
tion between  the  individual  lobules  being  lost.  In  other  eases 
the  lobules  are  distinctly  mapped  out;  they  are  enlarged,  and 
the  external  zone  may  be  of  an  opaque  j^ellowish-white  color, 
owing  to  the  presence  of  fat.  This  association  of  the  fatty  and 
amyloid  changes  is  exceedingly  common.  Amyloid  infiltration 
does  not  obstruct  the  portal  circulation,  and  hence  does  not  cause 
ascites.  It  impairs  the  vitality  of  the  hepatic  cells,  and  thus 
interferes  with  the  functions  of  the  organ. 
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AMYLOID    DEGENERATION    OF    THE    KIDNEYS. 

Tlie  kidneys  are  especially  liable  to  be  involved  in  the  amyloid 
change,  and  are  frequently  the  earliest  seats  of  the  morbid  dep- 
osition. It  may  constitute  in  them  the  primary  lesion,  or  it 
may  occur  subsequently  to  inflammatory  conditions  of  the  secret- 
ing and  interstitial  structures.  As  a  primary  change,  it  is  one 
of  the  most  important  varieties  of  Bright's  disease. 

The  process  commences  in  the  tufts  of  vessels  which  form  the 
Malpighian  bodies,  the  walls  of  which  become  thickened  by  the 
infiltration  of  the  new  material,  so  that  the  tufts  are  increased 
in  size.  It  then  proceeds  to  the  small  afierent  arteries,  and 
ultimately  to  the  vasa  efFerentia,  and  to  the  arteriolse  rectse 
which  run  through  the  medullary  portion  of  the  organ.  After 
these  vessels  have  thus  become  infiltrated,  and  before  those  in 
the  pyramids  are  afi:ected,  the  deposition  extends  to  the  inter- 
tubular  tissues  of  the  cortex,  into  which  the  amyloid  substance 
is  poured,  imbedding  the  tubuli  uriniferi  in  its  course.  In  some 
parts  it  appears  that  the  exudation  takes  place  into  the  tubes 
themselves,  as  the  casts  which  they  contain  are  occasionally 
deeply  stained  by  the  iodine  solution ;  this,  however,  is  far  from 
being  frequently  the  case.  In  the  earlier  stages  of  the  process — 
if  the  organ  is  not  the  seat  of  anj'  other  morbid  change — the 
tubes  and  their  lining  epithelium  present  a  perfectly  natural 
appearance.  Manj^  of  them  contain  pale  hyaline  casts,  which 
also  appear  in  the  urine.  These,  however,  are  probably  simply 
albumen  and  fibrin,  which  have  transuded  from  the  vessels  ; 
although  from  the  reaction  they  occasionally  exhibit,  it  appears 
that  they  sometimes  consist  of  the  same  material  as  that  which 
permeates  the  vessels  and  intertubular  structures.  As  the 
change  proceeds,  and  the  new  material  increases  in  amount,  the 
tabes  become  compressed,  and  in  many  places  completely  ob- 
structed. If  the  compression  is  not  uniform,  they  may  dilate 
and  form  small  cysts.  The  epithelium,  which  was  at  first  nor- 
mal, ultimately  atrophies  and  undergoes  fatty  changes,  owing 
to  the  interference  with  its  nutrition.  In  some  cases  it  appears 
to  be  the  seat  of  a  catarrhal  condition,  and  the  tubes  are  found 
blocked  with  epithelial  products. 

The  first  efl'ect  of  this  chano;e  is  to  obstruct  the  circulation  in 
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the  cortex.  The  bloodvessels,  diminished  in  calibre,  allow  little 
but  the  liquor  sanguinis  to  pass  through  them,  the  passage  of 
the  blood-corpuscles  being  to  a  great  extent  prevented  ;  hence 
the  pallor  of  this  portion  of  the  organ.  The  arterial  walls  are 
so  altered  that  fluids  and  albumen  readily  permeate  them ;  and 
thus  is  produced  the  large  quantity  of  urine,  loaded  with  albu- 
men, which  characterizes  the  earlier  stages  of  this  afiection. 
As  the  infiltration  increases,  and  the  tubes  become  obstructed, 
the  urine  diminishes  in  quantity.  The  excretion  of  urea  is  less 
interfered  with-  than  in  other  forms  of  Bright's  disease,  and 
hence  symptoms  due  to  its  retention  seldom  occur.  Tube  casts 
are  rarely  numerous,  they  are  for  the  most  part  hyaline  and  fi.nely 
granular,  though  sometimes  they  contain  fatty  epithelium. 

In  the  earlier  stages  of  the  affection,  the  cortex  of  the  kidney 
is  merely  rather  paler  than  natural,  and  perhaps  somewhat 
firmer  in  consistence  ;  but  otherwise  it  presents  no  abnormal  ap- 
■jDearance.  It  is  only  upon  the  application  of  iodine  to  the  cut 
surface,  or  to  thin  washed  sections  of  the  organ,  that  its  dis- 
eased condition  becomes  evident.  When  this  test  is  employed, 
the  Malpighian  bodies  at  ouce  become  apparent  as  minute  red 
points  scattered  through  the  cortex.  As  the  disease  advances, 
the  size  of  the  organ  increases ;  the  enlargement,  however,  is 
confined  to  the  cortex.  The  surface  is  smooth,  and  the  capsule 
separates  readily.  The  enlarged  cortex  is  remarkablj^  pale  and 
ansemic,  and  has  a  peculiar  translucent,  homogeneous,  wax-like 
appearance.  Its  consistence  is  hard  and  firm.  A  few  scattered 
vessels  may  be  seen  on  the  surface,  and  the  bases  of  the  pyramids 
sometimes  exhibit  an  increased  amount  of  vascularity.  If  iodine 
is  poured  over  the  cut  surface,  the  Malpighian  bodies  and  the 
arteries  of  the  cortex  become  mapped  out  almost  as  clearly  as  in 
an  artificial  injection.  The  enlarged  Malpighian  bodies  may 
indeed  often  be  seen  as  glistening  points  before  the  iodine  is  ap- 
plied. Frequently,  the  homogeneous  appearance  of  the  cortex  is 
interrupted  by  minute,  opaque,  yellowish-white  lines  and  mark- 
ings ;  these  are  produced  by  the  fatty  changes  in  the  e23ithelium 
of  the  tubes,  which  so  commonly  occur  in  the  later  stages  of  the 
affection.  Ultimately,  the  capsule  may  become  more  or  less 
adherent,  and  slight  irregular  depressions  may  make  their  ap- 
pearance on  the  surface  of  the  organ  :  the  latter  are  due  to 
atrophic  changes  in  some  of  the  tubes.    If,  as  is  not  unfrequently 
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the  case,  the  infiltration  is  associated  with  an  increase  in  the  in- 
ter tubular  connective  tissue,  the  atrophy  of  the  organ  will  be 
more  marked.     (See  "  Cirrhosis  of  Kidney.") 

AMYLOID   DEGENERATION   OF    THE    SPLEEN. 

Amyloid  degeneration  of  the  spleen  is  met  with  in  two  forms 
■ — one  in  which  the  disease  is  limited  to  the  Malpighian  cor- 
puscles ("  Sago  Spleen"),  and  the  other  in  which  the  pulp  ap- 
pears to  be  chiefly  implicated.  The  former  is  much  the  more 
common  condition.  The  Malpighian  corpuscles  are  infiltrated 
with  the  amyloid  substance  and  converted  into  translucent,  wax- 
like bodies,  much  like  boiled  sago :  hence  its  name.  The  pro- 
cess commences  in  the  small  arteries  of  the  corpuscle,  and  it  is 
only  after  these  have  become  infiltrated  that  it  extends  to  the 
corpuscles  themselves.  The  small  lymphatic  cells  of  which  the 
corpuscle  is  made  up  are  then  involved  in  the  process,  and  ulti- 
mately the  whole  is  converted  into  a  pale,  firm,  translucent, 
glistening  mass. 

The  sago  spleen  is  more  or  less  enlarged  ;  its  weight  and  density 
are  also  increased.  The  cut  surface  is  smooth,  dry,  and  studded 
all  over  with  small  glistening  sago-like  bodies,  varying  in  size 
from  a  millet  to  a  hemp-seed,  which  are  stained  a  reddish-brown 
color  by  the  iodine  solution.  These  may  become  so  large  as  to 
occupj"  a  large  portion  of  the  organ,  although  in  earlier  stages 
of  the  affection  they  are  so  minute  that  they  can  only  be  seen  in 
thin  sections  of  the  tissue. 

In  the  other  variety  of  amyloid  spleen,  the  pulpy  parenchyma 
between  the  corpuscles  is  infiltrated  with  the  new  material. 
This  is  probably  merelj^  an  advanced  stage  of  the  former  con- 
dition, in  which  the  disease  extends  from  the  corpuscles  to  the 
surrounding  pulp  ;  the  whole  organ  being  ultimately  involved. 
Under  these  circumstances  the  organ  often  attains  a  considerable 
size,  much  larger  than  is  met  with  in  the  sago  spleen.  It  is  re- 
markably hard  and  firm,  and  the  capsule  is  tense  and  trans- 
parent. On  section  it  presents  a  dry,  homogeneous,  translucent, 
bloodless  surface,  of  a  uniform  dark  reddish-brown  color.  Thin 
sections  can  be  readily  made  with  a  knife,  the  organ  cutting  like 
soft  wax.  The  corpuscles  are  not  visible  as  in  the  former  variety, 
being  probably  obscured  by  the  surrounding  pulp,  which  has 
become  so  densely  infiltrated  with  the  amyloid  substance. 
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AMYLOID   DEGENERATION   OF    LYMPHATIC    GLANDS. 

Ill  the  lymphatic  glands  the  process  much  resembles  that  in 
the  spleen.  The  small  arteries  in  connection  with  the  follicles  of 
the  gland  are  the  earliest  seats  of  the  change ;  and  from  these  it 
extends  to  the  minute  cells  with  which  the  follicle  is  filled.  The 
follicle  is  thus  ultimately  converted  into  a  small  homogeneous 
mass. 

The  glands  are  enlarged,  and  on  section  the  minute  wax-like 
bodies  can  often  be  seen  scattered  through  the  cortex.  The  cut 
surface  is  smooth,  pale,  and  translucent. 

-  As  these  glands  are  largely  concerned  in  the  formation  of  the 
blood-corpuscles,  their  implication  in  the  amyloid  change  must 
to  a  large  extent  aid  in  producing  the  emaciation  and  anaemia 
which  characterize  this  affection.  The  same  is  true  of  the  spleen, 
w^hich  is.  usually  simultaneously  involved. 

AMYLOID   DEGENERATION   OF    THE    ALIMENTARY    CANAL. 

The  whole  of  the  alimentary  tract  may  be  the  seat  of  the 
amyloid  change,  and  here  it  assumes  an  important  aspect  from 
the  deleterious  influence  which  it  exercises  upon  the  absorbent 
and  secreting  processes,  and  from  the  consequent  impairment  of 
the  general  nutrition  which  results.  The  disease,  however,  in 
this  situation  is  very  apt  to  escape  observation,  as  it  produces 
but  little  alteration  in  the  appearance  of  the  parts.  The  mucous 
membrane  may  look  somewhat  pale,  translucent,  and  oedematous, 
but  otherwise  to  the  naked  eye  nothing  is  discoverable.  It  is 
only  upon  the  application  of  iodine  to  the  washed  mucous  sur- 
faces that  the  nature  of  the  change  becomes  apparent.  In  the 
small  intestine— which  is  perhaps  the  part  most  commonly  af- 
fected— the  effect  of  the  application  of  iodine  is  very  charac- 
teristic :  a  number  of  small  reddish-brown  points  appear  over 
the  whole  surface  of  the  membrane  ;  these  correspond  to  the 
intestinal  villi,  the  arteries  and  capillaries  of  which  are  infi.1- 
trated  with  the  amyloid  substance.  In  the  stomach  and  oesoph- 
agus the  vessels  are  mapped  out  in  a  similar  manner  by  the 
iodine  solution.     The  change  in  the  intestine  gives  rise  to  serous 
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diarrhoea,  this  being  probably  due  to  an  increased  permeability 
of  the  infiltrated  walls  of  the  vessels. 


THE    CORPORA    AMYLACEA. 

The  corpora  amylacea  or  "  amyloid  bodies,"  so  frequently  met 
with  in  the  nervous  system  in  the  prostate,  and  in  other  parts, 
have  usually  been  looked  upon  as  more  or  less  allied  to  the 
amyloid  substance  ;  there  appears,  however,  with  the  exception 
of  a  certain  similarity  in  their  behavior  with  iodine  and  sul- 
phuric acid,  to  be  no  connection  between  them. 

They  are  round  or  oval  bodies,  formed  of  a  succession  of  con- 
centric layers,  and  are  often  changed  to  a  deep  blue  color  by 
iodine,  thus  bearing  both  in  their  structure  and  chemical  proper- 
ties the  strongest  resemblance  to  granules  of  vegetable  starch. 

(Fig.  14.)  Sometimes,  however,  the  blue 
^'"*-  ^^-  is  only  exhibited  after  the  subsequent 

addition  of  sulphuric  acid,  and  thus  a 
resemblance  is  shown  to  the  amyloid 
substance.      They   vary   in   size    from 
i^N  ^^<--:l/      microscopic  granules  to  bodies  which 
Amyloid  Bodies  from  Prostate.       arc  distinctly  visible  to  the  naked  eye  ; 

sometimes  being  as  much  as  one  or  two 
lines  in  diameter.  The  larger  ones  are  usually  formed  by  the 
conglomeration  of  the  smaller  granules,  which  are  often  inclosed 
by  a  common  envelope. 

They  occur  especially  in  the  nervous  system  of  those  in  ad- 
vanced life  ;  the  ependyma  of  the  ventricles,  the  white  substance 
of  the  brain,  the  choroid  plexus,  the  optic  nerve  and  retina,  and 
the  spinal  cord  being  their  favorite  seats.  The  larger  forms  are 
met  with  most  frequently  in  the  prostate.  The  prostate  of 
nearly  every  adult  contains  some  of  these  bodies  ;  and  they  may 
accumulate  here  to  such  an  extent  as  to  form  large  concretions. 
They  are  also  occasionally  met  with  in  the  lungs,  and  in  mucous 
and  serous  membranes. 

As  has  been  said,  they  usually  exhibit  a  bright  blue  color 
upon  the  application  of  iodine  alone,  although  in  some  cases  not 
until  the  subsequent  addition  of  sulphuric  acid.  Many  of  them, 
however,  are  colored  green,  or  even  brown  by  these  reagents. 
The  green  is  due  to  their  admixture  with  nitrogenous  matters, 
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which  give  a  yellow  color  with  iodine,  and  hence  the  combina- 
tion yields  a  green.  The  greater  the  amount  of  nitrogenous 
matter  the  more  brown  does  the  color  become. 

From  the  laminated  structure  of  these  bodies  they  would  ap- 
pear to  be  formed  by  the  gradual  precipitation  of  some  material, 
layer  by  layer,  upon  the  surface  of  pre-existing  particles.  The 
nature  of  the  material,  however,  appears  in  no  way  to  resemble 
that  of  the  substance  which  infiltrates  the  organs  in  amyloid 
degeneration.  The  two  processes  are  so  essentially  different, 
both  in  the  circumstances  under  which  they  occur,  and  in  the 
characters  and  seat  of  the  morbid  products,  that  they  cannot  be 
looked  upon  as  in  any  way  analogous.  Amyloid  degeneration 
•is  a  general  change  in  which  numerous  organs  are  infiltrated 
with  an  albuminoid  substance ;  whereas  the  formation  of  the 
corpora  amylacea  is  evidently  of  a  local  nature  ;  it  is  often  pre- 
ceded by  those  local  atrophic  changes  associated  with  advanced 
life,  and  consists  in  the  deposition  of  some  starch-like  material, 
probably  liberated  in  the  tissues  themselves,  upon  any  free  body 
which  may  exist  in  its  vicinity. 

The  corpora  amylacea,  especially  those  occurring  in  the  cho- 
roid plexus  and  in  the  lateral  ventricles  are  very  liable  to  become 
calcified,  and  they  then  constitute  one  form  of  "brain  sand" 
which  is  so  often  met  with  in  these  situations. 
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CHAPTER  VIIL 

CALOAKEOUS    DEGENERATION. 

Calcareous  Degeneration^ — or,  as  it  is  more  commonly  called, 
Calcification — consists  in  the  infiltration  of  the  tissues  with  cal- 
careous particles.  Physiologiicallj,  an  infiltration  of  calcareous 
particles  takes  place  in  the  formation  of  bone,  in  which  lime 
and  magnesian  salts  are  deposited  in  the  fibrous  or  cartilaginous 
matrix.  This  physiological  is  precisely  similar  to  the  pathologi- 
cal process.  It  is  important,  however,  to  distinguish  simple 
calcification  from  ossification.  In  the  latter,  there  is  not  only 
a  deposition  of  lime  salts,  hut  an  active,  change  in  the  tissue  itself 
— a  proliferation  of  the  cellular  elements,  an  intimate  union  of 
the  calcareous  matters  with  the  tissue,  and  the  formation  of  a 
true  osseous  structure  in  which  the  calcareous  particles  are  not 
visible.  Calcification,  on  the  other  hand,  is  a  purely  passive 
process  ;  there  is  no  increased  nutritive  activity  of  the  part,  no 
multiplication  of  elements,  no  alteration  of  the  structure,  but 
merely  an  infiltration  with  calcareous  particles. 

An  infiltration  and  deposition  of  calcareous  substances  occurs 
under  .two  opposite  conditions,  one — in  which  there  is  an  abso- 
lute increase  in  the  amount  of  these  constituents  in  the  blood, 
and  the  excess  becomes  deposited  in  the  tissues  ;  the  other — in 
which  there  is  no  such  increase,  but  the  deposition  takes  jplace 
owing  to  some  alteration  in  the  tissue  itself. 

An  absolute  increase  of  the  saline  constituents  in  the  blood, 
and  the  deposition  of  the  excess  in  the  tissues,  is  much  the  least 
frequent  form  of  calcification.  It  occurs  in  some  forms  of  soft- 
ening of  bone,  especially  in  extensive  caries  and  osteomalacia. 
In  these  diseases  the  lime  salts  are  removed  from  the  bone,  re- 
turned into  the  blood,  and  deposited  in  other  tissues.  In  such 
cases  the  calcification  is  usually  more  or  less  general — many 
organs  being  simultaneously  involved.  In  osteomalacia,  it  is 
not  uncommon  to  find  the  kidneys,  the  lungs,  the  stomach,  the 
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intestines,  and  even  the  dura  mater  and  liver,  infiltrated  to  a 
greater  or  less  extent  witli  lime  salts.  The  excess  of  saline 
matters  in  the  blood  may  also  be  due  to  interference  with  their 
excretion  by  the  kidneys.  In  chronic  structural  disease  of  these 
organs,  calcification  may  sometimes  result  from  the  consequent 
impairment  of  their  excreting  functions.  To  whichever  of  these 
causes  the  excess  is  due,  the  deposition  will  commence  in  the 
tissue  immediately  surroundiug  the  bloodvessels  from  which 
the.  calcareous  matters  are  derived :  thus,  in  the  lungs,  the  seat 
of  the  change  is  the  interlobular  tissue ;  in  the  stomach,  the 
stroma  between  the  glands  ;  and  in  the  kidney,  the  tubuli  uri- 
niferi  and  the  intertubular  tissue.  If  the  process  is  the  result  of 
impaired  excreting  function  of  the  kidneys  it  may  be  limited  to 
them;  the  pelves,  and  the  tubes  of  the  papillae  and  pyramids, 
being  the  earliest  seats  of  the  deposition.  Precisely  analogous 
to  this  form  of  calcification  is  the  deposition  of  the  excess  of 
urate  of  soda  which  takes  place  in  gout. 

In  the  great  majority  of  cases,  however,  calcification  is  a  local 
change,  depending  not  upon  any  alteration  in  the  composition 
of  the  blood,  but  upon  changes  in  the  tissues  themselves,  owing 
to  which  some  of  the  saline  matters  which  are  normally  held  in 
solution  in  the  blood  are  deposited  in  them.  The  alteration  in 
the  tissues  consists  in  some  impairment  of  their  nutrition,  asso- 
ciated with  a  diminution  in  the  amount  of  blood,  and  a  retarda- 
tion of  its  circulation.  All  those  conditions  which  tend  to  pro- 
duce atrophic  and  retrogressive  changes  in  a  part,  and  at  the 
same  time  to  interfere  with  the  circulation  in  it,  are  liable  to  be 
followed  by  its  calcification.  Inflammation,  rapidity  of  growth, 
diminished  nutritive  supply,  and  general  impairment  of  vitality, 
may  all  of  them  give  rise  to  this  process.  This  is  seen  in  the 
calcification  of  the  vegetations  in  endocarditis,  of  the  caseous 
masses  in  the  lungs  and  lymphatic  glands,  of  many  new  forma- 
tions, and  of  the  bloodvessels  and  cartilages  in  old  people.  In 
its  morbid  antecedents  calcification  thus  somewhat  resembles 
fatty  degeneration,  and  its  pathological  signification  is  in  many 
cases  equally  difficult  to  determine.  Fatty  degeneration  indeed 
very  frequently  precedes  the  calcification,  which  is  merely  a 
later  stage  of  the  retrograde  process. 

Respecting  the  cause  of  the  deposition  of  the  calcareous  sub- 
stances in  the  atrophied  structures,  it  is  probably  partly  owing 
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— as  stated  by  Rindfleisch — ^to  the  stagnation  of  the  nutritive 
fluids  iu  the  part,  owing  to  which  the  free  carbonic  acid  which 
holds  the  salts  in  solution,  escapes,  and  thej^  are  consequently 
precipitated ;  and  partly  to  the  non-assimilation  of  these  fluids 
by  the  degenerated  elements  of  the  tissue.  The  calcareous  par- 
ticles make  their  appearance  both  within  the  cells  and  iu  the 
intercellular  substance;  they  are  much  more  frequent,  however, 
in  the  latter  situation.  They  are  seen  at  first  as  fine  molecules 
scattered  irregularly  through  the  intercellular  substance.  (Fig. 
15.)  They  are  characterized  when  viewed  by  transmitted  light 
by  their  opacity,  dark  black  color,  and  irregular  outline,  and 
also  by  their  solubility  in  dilute  mineral  acids.  They  gradually 
increase  in  number  until  ultimately  large  tracts  of  tissue  may 
be  converted  into  an  opaque  calcareous  mass,  iu  which  the  cells 
are  inclosed  and  can  no  longer  be  recognized.  These  larger 
masses  have  a  sharp  black  irregular  outline,  and  when  the  cal- 
cification is  complete,  acquire  a  homogeneous,  glistening,  semi- 
transparent  appearance.  The  cells  themselves  are  much  less 
frequently  infiltrated,  being  usually  merely  inclosed  and   ob- 
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scured  by  the  calcified  intercellular  substance.  Calcareous  par- 
ticles may,  however,  make  their  appearance  in  the  cell-contents, 
and  gradually  increasing,  convert  the  cell  into  a  homogeneous 
calcareous  body. 

The  calcareous  matters  consist  for  the  most  part  of  lime  and 
magnesian  salts,  especially  the  phosphates  and  carbonates.  If 
the  latter  are  present,  the  addition  of  a  little  dilute  hydrochloric 
acid  is  followed  by  the  appearance  of  numerous  minute  air- 
bubbles  in  the  tissue,  owing  to  the  liberation  of  carbonic  acid. 
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In  those  cases  in  wliicli  calcification  is  associated  with  retained 
gland  secretions,  the  calcareous  matters  will  consist  of  the 
specific  gland  salts. 

A  part  which  has  become  calcified  undergoes  no  further 
change  ;  its  vitality  is  completely  destroyed,  and  it  remains  as 
an  inert  mass.  In  this  respect  calcareous  diflfers  from  fatty  de- 
generation. In  the  latter,  subsequent  changes  invariably  take 
place ;  the  part  either  softening,  caseating,  or  becoming  the  seat 
of  calcification  itself.  It  difters  also  in  its  eifect  upon  the  tissue ; 
the  structure  of  .the  afl'ected  part  is  not  destroyed,  and  there  is 
no  annihilation  of  histological  elements,  such  as  occurs  in  fatty 
degeneration :  the  tissue  is  simply  impregnated  with  calcareous 
matters,  which  have  no  other  efi:ect  upon  it  than  to  render  it 
inert ;  its  vitalitj^  is  destroyed,  but  its  structure — in  so  far  as  the 
calcification  is  concerned — remains  unaltered.  If  the  saline 
matters  are  dissolved  out  with  a  little  dilute  mineral  acid,  the 
structure  of  the  part  may  be  again  recognized,  unless,  indeed — 
as  is  usually  the  case — it  has  been  destroyed  by  any  antecedent 
change. 

Calcification  must  thus  be  looked  upon  in  man}^  cases  as  a 
salutary  lesion,  the  impregnation  with  calcareous  matters  pre- 
venting subsequent  changes  in  the  part.  This  is  especially  the 
case  when  it  is  secondary  to  other  forms  of  degeneration.  It  is 
the  most  favorable  termination  of  the  large  class  of  fatty  changes, 
as  is  exemplified  by  the  calcification  of  many  inflammatory  prod- 
ucts, of  tubercle,  and  of  many  other  new  formations.  It  may, 
on  the  other  hand,  under  certain  circumstances,  be  attended  with 
most  deleterious  consequences,  as  is  the  case  when  it  aftects  the 
arterial  system. 

CALCIFICATION   OF    ARTERIES. 

Calcification  of  arteries  may,  like  fatty  degeneration,  be  a 
'prhnary  or  secondary  affection.  As  a  secondary  change  it  con- 
stitutes one  of  the  terminations  of  the  atheromatous  process, 
'  and  as  such  is  constantly  met  with  in  the  aorta  and  its  branches. 
(See  "Atheroma.") 

Primary  calcification  is  essentially  a  senile  change,  and  is  the 
result  of  that  general  impairment  of  vitality  which  exists  in  ad- 
vanced life.  It  is  associated  with  atrophy  of  the  arterial  tissues, 
and  in  some  cases  with  more  or  less  fatty  degeneration.     As  it  is 
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not  dependent  opon  a  local  cause,  but  upon  genera]  malnutrition, 
the  change  is  a  general  one,  and  when  occurring  in  one  part  is 
met  with  in  others.  It  is,  however,  especially  frequent  in  the 
superficial  arteries,  in  the  arteries  of  the  upper  and  lower  ex- 
tremities, and  in  those  of  the  brain.  Its  most  common  seat  is 
the  middle  coat,  where  it  commences  in  the  muscular  fibre  cells. 
The  calcareous  particles  make  their  appearance  at  first  around 
and  within  the  nucleus,  and  gradually  increase  until  the}''  fill 
the  cell,  which  becomes  converted  into  a  small  calcareous  flake. 
The  process  may  go  on  until  the  muscular  coat  is  completely 
calcified,  or  it  may  be  limited  to  isolated  portions  of  the  coat ; 
giving  rise  to  numerous  calcareous  plates  which  are  irregularly 
distributed  throughout  it.  From  the  muscular,  it  may  extend 
to  the  external  and  internal  coats,  until  ultimately  the  vessel 
becomes  calcified  throughout.  In  the  majority  of  cases,  how- 
ever, the  middle  coat  only  is  involved. 

The  vessel  thus  calcified,  loses  its  elasticity  and  contractilitj^ ; 
its  lumen  is  diminished,  and  it  is  transformed  into  a  hard,  rigid, 
brittle  tube.  This  condition  is  exceedingly  common  in  the  ex- 
ternal iliac  and  in  the  vessels  of  the  lower  extremity,  where  it 
is  a  frequent  cause  of  "senile  gangrene." 
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CHAPTEK    IX. 

PIGMENTAEY  DEGENEEATION. 

Pigmentary  Degeneration,  or  Pigmentation,  consists  in  an 
abnormal  formation  of  pigment  in  the  tissues.  All  true  pig- 
ments are  derived  from  the  coloring  matter  of  the  blood.  Phj^si- 
ologically  they  are  for  the  most  part  eliminated  by  the  kidneys 
and  liver ;  or  they  may  be  deposited  in  the  tissues  and  there 
remain  permanent.  The  choroid  coat  of  the  eye  and  the  skin 
of  the  negro  are  well-known  examples  of  tissues  in  which  there 
is  this  permanent  accumulation  of  pigment.  The  cells  in  these 
situations  appear  to  be  endued  with  a  special  power  to  abstract 
the  coloring  matters  from  the  blood  and  to  store  them  up  in 
their  interior,  where  they  undergo  certain  chemical  changes 
and  become  converted  into  pigment. 

In  the  pathological  process  also,  the  pigment  is  derived  from 
the  same  source,  although  its  presence  in  the  tissues  is  rarely 
dependent  upon  any  abnormal  secreting  powers  in  their  cellular 
elements,  but  is  the  result  of  certain  changes  in  the  circulation 
or  in  the  bloodvessels,  owing  to  which  the  coloring  matter  of 
the  blood  escapes  and  infiltrates  the  surrounding  ]3arts.  This 
escape  of  heemoglobin  may  be  owing  to  rupture  of  the  vessels 
themselves,  or  to  conditions  of  congestion  or  stasis,  in  which 
the  blood-corpuscles  and  liquor  sanguinis  pass  through  their 
walls.  In  either  case  the  haemoglobin  will  permeate  the  tissues 
and  ultimately  be  converted  into  pigment.  Rupture  of  the 
vessels  and  the  direct  extravasation  of  blood,  is,  however,  the 
most  common  antecedent  of  the  pigmentary  change.  Soon  after 
the  extravasation  has  taken  place,  the  heemoglobin  escapes  from 
the  red  blood-corpuscles,  either  by  exudation  or  by  destruction 
of  the  corpuscle,  and  mixed  with  the  liquor  sanguinis,  infiltrates 
the  surrounding  tissues.  .  In  other  cases  it  escapes  without  any 
solution  of  continuity  in  the  walls  of  the  vessel.  This  fre- 
quently occurs  in  conditions  of  inflammatory  stasis  and  mechan- 
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ical  congestion,  in  wliicli  serous  exudation  takes  place  into  the 
tissues,  and  the  haemoglobin  is  liberated  from  the  blood-corpus- 
cles within  the  vessels,  from  which  it  transudes,  dissolved  in 
the  liquor  sanguinis.  Lastly,  the  red  corpuscles  themselves 
may  pass  through  the  walls  of  the  capillaries  without  rupture 
having  taken  place.  In  whichever  of  these  ways  the  solution 
of  haemoglobin  is  derived,  it  infiltrates  the  tissues,  staining 
both  the  cells  and  the  intercellular  substance  a  yellowish  or 
brownish-red  color.  It  is  taken  up,  however,  more  readily  by 
the  cells  than  by  the  intercellular  substance,  or  by  membranous 
or  fibrous  structures ;  and  it  stains  only  the  cell-contents,  the 
nucleus  and  cell-wall  remaining  unaltered. 

After  the  coloring  matter  has  remained  for  some  length  of 
time  in  this  diffuse  form,  it  undergoes  certain  changes;  it  be- 
comes darker  and  more  or  less  granular,  minute  reddish-brown 
or  black  granules  and  crystals  make  their  appearance  both  in 
the  cells  and  in  the  intercellular  substance,  and  these  may  grad- 
ually increase  and  form  larger  masses.  This  change  in  the  ex- 
travasated  haemoglobin  is  a  chemical  one,  and  the  substance 
into  which  it  is  converted  is  hcematoidin.  Hsematoidin  appears 
to  be  closely  allied  to  the  coloring  matter  of  the  bile,  cliole'pyT- 
rhin,  which  is  also  a  derivative  of  hsemoglobin.  It  exhibits 
similar  reactions  when  treated  with  concentrated  mineral  acids, 
displaying  the  same  variations  of  green,  blue,  rose,  and  yellow 
colors.  It  is  insoluble  in  water,  alcohol,  ether,  and  in  dilute 
mineral  acids  and  alkalies  ;  it  is  soluble  in  the  caustic  alkalies, 
giving  a  red  color.  It  contains  more  carbon  than  haemoglobin ; 
and  it  also  contains  iron. 

The  granules  of  hsematoidin  vary  in  size  from  the  smallest 
particles  to  masses  as  large  as  a  red  blood-corpuscle.  The  larger 
ones  are  round,  or  more  commonly  irregular  in  shape,  and  have 
a  sharp  defined  border.  Their  color  varies  from  yellow,  red, 
and  brown,  to  black.  These  variations  appear  to  depend  upon 
the  age  of  the  granules  and  the  tissue  in  which  they  are  formed ; 
the  older  they  are  the  blacker  they  become.  The  smaller 
granules  are  usually  dull  and  opaque,  the  larger  ones,  however, 
often  present  a  more  or  less  glistening  appearance.  (Fig.  16.) 
The  crystals  of  hsematoidin  are  oblique  rhombic  prisms,  usually 
of  a  beautiful  yellowish-red  or  ruby-red  color,  sometimes  ap- 
proaching to  brown  or  black.     They  may  also  occur  as  little 
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plates  and  fine  needles,  but  these  are  less  common  forms.  (Fig. 
17.)  Tliey  are  in  most  cases  so  small  that  considerable  care  is 
required  to  recognize  their  crystalline  nature  under  the  micros 
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Cells  containing  pigment,  a,  h, 
c,  e.  FroTn  a  cancer,  d.  Epithe- 
lium from  a  bloodvessel,  x  300. 
(Rindfleisch.) 


Hsematoidiu  crj'stals. 
(Virchow.) 


scope,  and  they  may  easily  be  overlooked  as  merely  irregular 
granular  masses ;  in  some  cases,  however,  they  attain  a  larger 
size.  They  are  more  or  less  transparent  and  present  a  shining 
strongly  refracting  surface. 

Whether  the  haemoglobin  is  converted  into  granular  or  crjs- 
talline  heematoidin  appears  partly  to  depend  upon  the  tissue  in 
which  it  is  situated,  the  crystals  being  exceedingly  common  in 
some  situations,  as  in  the  brain  and  ovaries,  whereas  in  others, 
as  the  lungs,  only  the  granules  are  met  with.  Both  the  granules 
and  crystals  are  characterized  by  their  durability  and  by  their 
great  powers  of  resistance ;  when  once  formed  they  undergo  no 
further  change. 

Those  forms  of  pigment^both  granular  and  crystalline — 
which  are  of  an  intensely  black  color,  have  been  supposed  to 
consist  of  a  substance  which  differs  in  chemical  composition 
from  h?ematoidin,  and  which  has  been  called  mdanin.  There 
appears,  however,  to  be  no  foundation  for  such  a  distinction ; 
melanin  is  probably  merely  hsematoidin  which  has  become  more 
or  less  altered  by  age.  It  is  endued  with  greater  powers  of  re- 
sistance, being  less  readil}^  soluble  in  reagents  than  the  more 
■  recently  formed  hfematoidin. 

Pigmentation,  although  one  of  the  most  common  and  uni- 
versal forms  of  degeneration,  is  of  comparatively  little  impor- 
tance as  a  morbid  process.  The  mere  existence  of  pigment  within 
and  between  the  histological  elements  of  the  tissues,  has  in  itself 
but  little  influence  upon   their  vitality   and   functions.      The 
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atropliy  and  impairment  of  function  which  so  frequently  ac- 
company it,  must  rather  be  looked  upon  as  the  result  of  those 
conditions  upon  which  the  formation  of  the  pigment  depends, 
than  as  in  any  way  owing  to  the  presence  of  the  pigment  itself. 
As  evidence  of  other  antecedent  conditions,  it  assumes,  however, 
a  more  important  aspect.  The  pigment  being  derived  from  ex- 
travasated  hgemoglobin,  in  whatever  situations  it  occurs,  it  must 
be  looked  upon  as  the  result  of  some  alteration  in  the  circula- 
tion or  in  the  bloodvessels,  owing  to  which  the  escape  of  the 
coloring  matter  is  permitted.  An  exception  to  this  exists,  how- 
ever, in  the  case  of  certain  pigmented  new  formations  in  which 
the  ]3resence  of  the  pigment  appears  to  be  partly  owing  to  the 
selective  power  of  the  cells ;  these,  like  those  of  the  choroid, 
separating  the  coloring  matter  from  the  blood.  It  is  those 
growths  which  originate  in  tissues  normally  containing  pigment, 
as  the  choroid  and  rete  mucosum,  which  are  most  frequently 
melanotic. 

Pigment  is  often  the  only  evidence  of  a  former  extravasation. 
This  is  frequently  the  case  in  cerebral  hemorrhage,  where  the 
crystals  of  hsematoidin  may  be  all  that  remains  to  indicate  that 
rupture  of  the  capillaries  has  taken  place.  In  the  ovaries,  also, 
the  slight  hemorrhage  which  follows  the  escape  of  the  ovum  at 
each  menstrual  period,  is  marked  by  the  formation  of  pigment 
which  constitutes  the  "corpus  luteuni."  In  mechanical  conges- 
tion and  inflammation,  again,  the  consequent  pigmentation  may 
be  the  principal  evidence  of  the  former  existence  of  these  con- 
ditions :  this  is  especially  seen  in  pigmentation  of  the  mucous 
membrane  of  the  stomach  and  intestines.  The  formation  of  pig- 
ment is  thus,  with  few  exceptions,  the  result  of  some  antecedent 
change  in  the  bloodvessels  or  circulation  ;  and  its  presence  in 
the  tissues  appears  to  be  little  more  than  a  testimony  to  the  ex- 
istence of  those  processes  upon  which  its  formation  depends. 

False  Pigmentation.— There  are  certain  forms  of  discolora- 
tion of  the  tissues  which  are  not  due  to  the  presence  of  htema- 
toidin  :  these  must  be  distinguished  from  true  pigmentation. 
The  most  important  of  them,  and  that  which  is  most  closely 
allied  to  the  process  already  described,  is  the  staining  of  the 
tissues  with  the  coloring  matter  of  the  bile,  which  is  itself  a 
derivative  of  hsemoglobin,  and  is,  as  before  stated,  very  analogous 
to  heematoidin.     This  yellow  staining  may  affect  nearly  all  the 


PIGMENTARY    DEGENERATION.  83 

; 

tissues,  constituting  "jaundice;"  or  it  may  occur  in  the  liver 
alone,  from  local  obstructions  to  the  small  bile-ducts,  as  is  often 
seen  in  cirrhosis  of  that  organ.  In  these  cases,  however,  there 
is  merely  the  staining  of  the  tissues  with  the  coloring  matter  of 
the  bile,  and  no  subsequent  conversion  of  this  into  pigment. 

The  discoloration  caused  by  the  long-continued  use  of  the  salts 
of  silver  must  also  be  distinguished  from  true  pigmentation :  the 
color  here  is  due  to  the  deposition  of  the  silver  in  the  tissues. 
The  black  color  of  gangrenous  parts,  and  that  sometimes  pro- 
duced by  the  effusion  of  large  quantities  of  blood  into  the  tissues, 
must  again  not  be  confounded  with  pigmentation:  the  discol- 
oration in  these  cases  is  the  result  of  the  action  of  the  sulphu- 
retted hydrogen  upon  the  coloring  matter  of  the  blood.  The 
greenish-black  discoloration  so  often  seen  on  the  surface  of  the 
liver,  kidneys,  and  other  abdominal  organs  after  death,  is  in  the 
same  manner  due  to  the  intestinal  gases.  Lastly,  the  minute 
particles  of  carbon  which  are  always  met  with  in  the  lungs  must 
be  distinguished  from  true  j^igment. 

PIGMENTATION   OF    THE    LUNGS. 

In  no  organs  is  pigment  met  with  so  frequently  and  in  such 
large  quantities  as  in  the  lungs,  and  here  much  discussion  has 
arisen  as  to  its  nature  and  origin.  The  lungs  normally  contain 
more  or  less  black  pigment,  the  amount  of  which  gradually  in- 
creases with  advancing  age- — the  lungs  of  infants  and  young 
children  being  almost  free  from  it,  whereas  those  of  adults  in- 
variably contain  it  in  considerable  quantities. 

This  nonnal  pigmentation  of  the  lungs  is  principally  due  to 
the  presence  of  carbon,  and  not  to  that  of  true  h?ematoidin-pig- 
ment.  The  carbon — which  is  derived  from  the  incomplete  com- 
bustion of  wood,  coal,  and  other  substances,  and  is  always  present 
in  varying  quantities  in  the  atmosphere— is  inhaled,  and  the 
minute  particles  pass  into  the  finest  bronchial  tubes.  Having 
entered  the  bronchi,  many  of  them  penetrate  the  epithelial  cells 
and  mucus-corpuscles,  where  they  may  be  seen  as  small  black 
granules  within  the  cells.  These  may  readily  be  observed  in  the 
cells  of  the  grayish-black  sputum  which  is  so  frequently  expec- 
torated in  the  early  morning.  Much  of  the  carbon  thus  inhaled 
is  eliminated  by  expectoration  ;  many  of  the  particles,  however, 
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pass  into  the  air-vesicles,  and  here  their  removal  by  this  means 
being  less  readily  effected,  they  penetrate  the  pulmonary  sub- 
stance, and  make  their  way  into  the  interlobular  and  peribron- 
chial tissue.  It  is  in  these  situations  that  most  of  the  pulmonary 
pigment  is  found,  and  there  it  may  be  seen  either  within  the 
connective  tissue-cells,  or  lying  free  amongst  the  jfibres. 

As  to  the  means  by  which  the  particles  of  carbon  penetrate 
the  walls  of  the  air-vesicles  and  minute  bronchi,  nothing  is  cer- 
tainly known.  They  may  possibly  be  conveyed  by  amoeboid  cells, 
or  by  the  extra- vascular  nutrient  fluids  ; — be  this  as  it  maj^,  there 
can  be  no  doubt  that  the  penetration  takes  place,  this  having 
been  conclusively  demonstrated  by  physiological  experiment. 
When  once  the  carbon  has  made  its  way  into  the  interlobular 
tissue,  some  of  it  is  taken  up  b}^  the  lymphatics  and  is  deposited 
in  the  bronchial  lymphatic  glands,  where  the  black  particles  are 
also  visible. 

Closely  allied  to  this  physiological  pigmentation  of- the  lung 
from  the  inhalation  of  carbon,  are  those  morbid  conditions  which 
result  from  the  inhalation  of  particles  of  coal,  stone,  iron,  and 
other  substances, — of  which  the  lungs  of  miners,  stone-masons, 
and  grinders  afford  frequent  examples.  Here  also  minute  par- 
ticles enter  the  bronchi,  penetrate  the  pulmonary  substance,  and 
are  deposited  principally  in  the  interlobular  tissue.  In  the  case 
of  miners — in  which  this  is  most  common — the  particles  of  coal 
enter  the  lungs  in  such  large  quantities  as  to  give  to  them  a 
uniform  dark  black  color,  and  like  the  carbon  normally  inhaled 
they  are  most  abundant  in  the  interstitial  tissue.  (Fig.  18.)  In 
stone-masons,  grinders,  &c.,  the  lungs  also  become  deeply  pig- 
mented, although  to  a  less  extent  than  those  of  miners. 

The  black  color  of  the  lungs  in  these  cases,  however,  is  not 
entirely  due  to  the  presence  of  the  inhaled  substances,  but  partly 
to  that  of  true  haematoidin-pigment.  The  inhalation  of  the 
irritating  particles  sets  up  inflammatory  changes  in  the  bronchi 
and  pulmonary  tissue,  causing  chronic  bronchitis,  chronic  lobular 
pneumonia,  and  a  large  increase  in  the  tibrous  tissue  of  the  lungs, 
which  thus  ultimately  become  consolidated,  excavated,  tough 
and  fibrous  ("Colliers"  and  "Knife-grinders'  Phthisis,"  &c.) 
Owing  to  these  structural  changes  there  is  a  considerable  escape 
of  coloring  matter,  either  from  rupture  of  the  capillaries  or 
transudation  of  serum,  and  hence  a  large  formation  of  true  pig- 
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ment ;  and  to  tliis  true  pigment  much  of  the  dark  color  of  these 
lungs  must  undoubtedly  be  ascribed.  The  lungs  of  stone-masons 
and  grinders  are  like  those  of  miners  deeply  pigmented,  although 


Fig.  18. 


Collier's  lung,  showing  particles  of  carbon  in  interstitial  tissue,     x  ,300.    (Eindfleisch.) 


to  a  less  degree,  but  the  black  color  in  the  former  cases  cannot 
be  entirely  accounted  for  on  the  supposition  that  it  is  due  to  the 
presence  of  inhaled  pa-rticles. 

Pigmentation  of  the  lungs  from  the  presence  of  hsematoidin 
occurs  as  the  result  of  many  other  morbid  conditions,  many  dis- 
eases of  these  organs  being  attended  by  the  formation  of  pig- 
ment. In  chronic  phthisis,  pigmentation  occurs,  partl}^  as  the 
result  of  the  inflammatory  process,  and  partly  from  the  obstruc- 
tion of  the  vessels  caused  by  the  new  growth :  lines  of  pigment 
are  constantly  seen"  surrounding  the  nodules  of  consolidation. 
In  mechanical  congestion  also — such  as  frequently  results  from 
insufficiency  and  stenosis  of  the  mitral  orifice — the  same  abnor- 
mal pigmentation  is  seen.  In  these  latter  cases  the  lungs  often 
become  extremely  pigmented  and  present  a  uniform  brownish- 
red  color  mottled  with  black.  The  pigment  is  situated  not  only 
in  the  interlobular  tissue — which  is  usually  increased  in  amount 
— but  also  in  the  epithelium  of  the  air-vesicles  and  bronchi. 
This  condition  constitutes  the  "  brown  induration "  of  Yirchow 
and  Laennec. 

In  acute  croupous  pneumonia  the  blood  wdiich  is  extravasated 
into  the  interlobular  tissue  and  air-vesicles,  and  which  in  the 
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early  stages  gives  to  the  expectoration  a  rusty  or  prune-juice 
color,  subsequently  becomes  converted  into  pigment,  and  the 
sputum  becomes  of  a  grayish-black  ;  the  pigment  granules  being- 
visible  in  the  newly-formed  epithelial  cells  and  mucus-corpuscles. 
Pigment  in  the  lung  usually  occurs  as  black  irregular  gran- 
ules; it  is  rarely  met  with  in  a  crystalline  form.  In  all  cases  in 
which  it  is  found  in  any  quantity  in  the  lung,  it  is  also  found 
in  the  bronchial  glands.  It  is  taken  up  by  the  lymphatics  and, 
like  the  inhaled  carbon, it  becomes  arrested  in  its  passage  through 
these  glands,  where  it  remains  permanently. 
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CHAPTER   X. 

NUTEITION  INCREASED. 

The  morbid  clianges  thus  far  described,  have  been  attended 
either  by  arrest  or  by  irapairment  of  nutrition ; — those  remain 
to  be  considered  in  which  the  nutritive  activity  is  increaffed. 
They  include  Hypertrophy  and  the  [N'ew  Formations. 

hypertrophy. 

Hypertrophy  is  an  increase  in  the  amount  of  a  tissue,  result- 
ing from  an  increase  in  its  functional  activity.  The  increased 
functional  activity,  and  the  consequent  hypertrophy,  are  in  most 
cases  conservative  in  their  nature,  being  induced  by  some  neces- 
sity for  an  increased  manifestation  of  the  functions  of  the  tissue ; 
in  muscle,  for"  example,  in  order  to  overcome  some  obstruction  ; 
in  a  secreting  organ,  to  secrete  more  fluid. 

It  is  in  muscular  tissue  that  hj^pertrophy  is  most  frequently 
met  with.  Examples  of  it  are  furnished,  by  the  hypertrophy  of 
the  muscles  of  the  calf  in  ballet  dancers,  of  the  left  ventricle  of 
the  heart  in  aortic  and  mitral  regurgitation ;  also  by  the  hyper- 
trophy of  a  hollow  viscus,  from  obstruction  to  the  exit  of  its 
contents — as  of  the  heart  from  obstruction  at  the  valvular  ori- 
fices, or  in  the  course  of  the  circulation,  of  the  muscular  coat  of 
the  stomach  in  stricture  of  the  pylorus,  of  the  intestine  above 
a  permanent  stricture,  and  of  the  bladder  in  stricture  of  the 
urethra.  The  kidney  also  may  become  hypertrophied,  owing  to 
the  loss  or  incapacity  of  its  fellow.  In  bone,  hypertrophy  of  the 
fibula  has  been  observed  in  cases  of  disease,  or  of  ununited  frac- 
ture of  the  tibia.  In  all  these  cases  the  necessity  for  increased 
activity  leads  to  increased  development. 

The  term  "  hypertrophy  "  is  frequently  applied  to  those  en- 
largements of  organs  which  result  from  long-continued  irrita- 
tion, or  from  other  unknown  causes  ;  as  to  enlargements  of  the 
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lymphatic  glands,  of  the  tonsils,  the  thymus,  and  of  the  pros- 
tate gland.  Snch  growths,  however,  are  some  of  them  inflam- 
matory in  their  nature,  others  come  more  properly  within  the 
category  of  "  tumors."  It  is  better,  in  order  to  avoid  confusion, 
to  limit  the  use  of  the  term  "  hypertrophy  "  to  those  conserva- 
tive growths  which  result  from  increased  functional  activity  of 
the  tissue. 

The  increase  in  the  amount  of  the  tissue  may  be  owing  simply 
to  an  increase  in  the  size  of  the  elements  of  which  it  is  composed: 
it  is  then  termed  simple  hypertroph3^  The  process,  however,  is 
usually  more  complex,  the  increased  nutritive  activity  of  the 
elements  which  leads  to  an  increase  in  their  size^  leads  also  to 
an  increase  in  their  number^  and  to  the  formation  of  a  new  tissue, 
which  is  similar  to  that  from  which  it  originated :  this  is  termed 
numerical  hypertrophy,  or  hyperplasia.  The  two  forms  of  hy- 
pertrophy are  thus  comparable  with  the  two  forms  of  atrophy : 
in  simple  hypertrophy  as  in  simple  atrophy,  there  is  merely 
an  alteration  in  the  size ;  in  numerical — an  alteration  in  the 
number  of  the  elements. 
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CHAPTEH    XL 

THE    NEW    FORMATIONS. 

Increased  nutritive  activity  of  a  tissue — as  has  been  seen  in 
the  preceding  chapter — leads  not  only  to  the  enlargement  of  its 
component  elements,  but  also  to  the  production  of  new  ones.  It 
is  this  production  of  new  elements^  and  the  various  structures  to 
which  thej"  give  rise,  that  constitutes  the  I^ew  Formations. 

The  New  Formations  comprise  both  inflammatory  and  non- 
inflammatory growths.  Of  these,  the  latter — which  include  the 
various  kinds  of  tumors,  together  with  some  growths  to  which 
the  term  "  tumor  "  is  not  strictly  applicable — will  be  considered 
in  the  present  part  of  this  work,  whereas  the  inflammatory 
growths  will  be  treated  of  in  the  chapters  on  "  Inflammation." 

Tumors^ — which  constitute  the  greater  portion  of  the  non- in- 
flammatory formations — are  growths  which,  having  attained  a 
certain  size,  either  remain  permanent,  or,  more  frequentl}^,  tend 
continuously  to  increase.  In  their  development  and  growth  they 
are  characterized  by  their  independence  of  the  rest  of  the  body  ; 
they  increase  in  size  by  virtue  of  their  own  inherent  activity, 
which  difl:ers  from,  and  is  independent  of,  that  of  the  surround- 
ino;  tissues. 

There  are,  however,  some  non-inflammatory  growths  which 
cannot  be  regarded  as  "  tumors  "  in  the  ordinary  acceptation  of 
that  term.  Amongst  these  are  the  numerical  hypertrophies^  de- 
scribed in  the  preceding  chapter,  and  many  of  the  general  hyper- 
plasias of  the  fibrous  tissue  of  organs,  as  some  forms  of  cirrhosis. 
The  characteristics  of  the  tubercular  and  syphilitic  growths 
again,  diti'er  in  some  respects  from  what  have  been  above  described 
as  those  of  tumors. 

The  inflammatory  new  formations  difl^er  from  the  non-inflam- 
matory in  being  caused  by  some  irritation^  upon  the  removal  of 
which  the  process  of  growth  usually  ceases.  They  are  charac- 
terized by  their  instability ;  they  either  rapidly  undergo  retro- 
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gressive  changes,  or  at  the  most,  form  a  tissue  which  in  its 
structure  and  life  is  similar  to  that  from  which  they  originated. 
Their  tendency  is  gradually  to  approximate  to  a  healthy  condi- 
tion, and,  not  like  that  of  the  tumors,  continuously  to  increase 
and  deviate  from  the  normal  type. 

Whatever  be  the  nature  of  the  new  formation,  it  is  always 
the  direct  product  of  the  elements  of  a  pre-existing  tissue,  these 
elements  being  in  some  cases  migrated  white  blood-corpuscles. 
In  order,  therefore,  to  understand  the  pathology  of  the  new  for- 
mations, it  is  necessary  to  be  intimately  acquainted  with  the 
histolog}^  and  mode  of  development  of  the  normal  tissues. 

Etiology  of  the  ]S^ew  Formations.'- — As  the  new  formations 
are  the  result  of  the  increased  nutritive  activity  of  the  elements 
from  which  they  originate,  it  will  be  readily  understood  that 
their  causes  must  for  the  most  part  be  obscure,  and  that  in  many 
cases  all  that  can  be  said  is,  that  the  new  growth  is  the  result 
of  the  spontaneous  activity  of  the  elements  from  Avhich  it  springs. 
Sometimes,  however,  the  causes  are  either  wholly  or  partially 
ascertainable.  They  may  be  divided  into  constitutional^  iwedis- 
posmg^  and  direct  exciting^  causes. 

Constitutional  Predisposing  Causes. — That  many  growths  owe 
their  origin  to  some  constitutional  taint,  has  long  been  a  uni- 
versally accepted  pathological  doctrine.  The  constitutional 
cause  has  frequently  been  regarded  as  a  general  one,  consisting 
either  in  some  alteration  in  the  constitution  of  the  blood,  or  in 
some  abnormal  condition  of  the  physiological  processes  through- 
out the  entire  organism.  It  was  formerly  supposed  that  many 
new  formations  were  the  result  of  an  exudation  from  the  blood- 
vessels, and  that  the  elements  of  the  growth  Avere  produced 
spontaneously  in  the  exuded  structureless  blastema.  Such 
growths  were  looked  upon  as  the  local  expression  of  a  vitiated 
constitution  of  the  blood — a  dyscrasia.  Although  this  hypothe- 
sis is  now  universally  abandoned,  and  all  new  formations  are 
known  to  originate  from  pre-existing  cellular  elements,  an  alter- 
ation in  the  constitution  of  the  blood,  or  in  the  perforn^ance  of 
the  physiological  processes  throughout  the  body,  is  still  regarded 
by  many  as  plaj-ing  an  important  part  in  their  causation. 

It  is  the  malignant  new  formations  which  are  thus  supposed 

^  This,  together  with  the  remainder  of  the  present  chapter,  applies  only  to  the 
non-inflammatory  growths. 
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to  owe  their  origin  to  the  existence  of  a  general  constitutional 
taint.  These  growths  are  said  to  be  of  a  constitutional  origin, 
in  contradistinction  to  the  non-malignant  growths,  which  are 
looked  upon  as  purely  local.  This  hypothesis  is  principally 
based  upon  the  clinical  characteristics  of  the  malignant  growths, 
their  tendency  to  recur  after  removal,  their  multiplicity,  and 
the  difficulty  or  impossibility  of  completely  eradicating  them. 

It  is  said  that  the  development  of  malignant  growths  is  fre- 
quently preceded  by  an  unhealthy  state  of  the  constitution — a 
cachexia.  In  the  majority  of  cases  of  cancer,  however,  there 
is  no  evidence  of  any  such  cachexia  preceding  the  local  growth. 
The  individual  is  usually  in  good  health  at  the  time  of  the 
occurrence  of  the  primary  tumor.  The  general  impairment  of 
nutrition  and  emaciation,  which  constitute  the  cachexia,  are 
secondary  to  the  local  growths,  and  are  in  direct  proportion  to 
their  extent  and  situation  ;  the  more  extended  the  local  lesions, 
the  greater  the  amount  of  discharge,  the  more'  the  lymphatics 
and  the  digestive  organs  are  involved,  the  more  marked  is  the 
attendant  cachexia. 

The  multiplicity  of  malignant  growths  is  also  adduced  as  an 
argument  in  favor  of  the  existence  of  a  general  constitutional 
taint.  The  fact  that  malignant  growths  are  frequently  multiple, 
constitutes  in  itself  no  ground  for  such  a  conclusion.  The  mul- 
tiplicity is  for  the  most  part  a  secondary  phenomenon,  the  sec- 
ondary tumors  resulting  from  infection  by  the  primary  one. 
Simple  ij}ri)nary  multiplicity  is  not  so  characteristic  of  malignant, 
as  of  many  other  tumors — the  lipomata,  fibromata,  sebaceous 
tumors,  and  warts,  are  all  more  often  primarily  multiple  than 
cancer.  Multiplicity  in  many  cases  is  evidence  rather  of  a  local 
than  of  a  general  taint.  In  scrofula,  for  example,  the  lymphatic 
glands  generally  are  prone  to  become  the  seats  of  new  growths, 
and  tumors  are  often  multiple  in  bone  without  occurring  in 
other  tissues.  In  such  cases  there  would  appear  to  be  a  local 
rather  than  a  general  cause. 

The  recurrence  of  the  malignant  growth  after  removal,  at  the 
seat  of  the  operation,  may  again  be  owing  to  the  removal 
having  been  incomplete,  some  of  the  proliferating  matrix  or  of 
the  growth  itself  having  been  left  behind.  Those  growths 
which  are  essentially  malignant,  possess  the  property  of  infect- 
ing the  adjacent  tissues.     This  infecting  power  extends  in  many 
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cases  for  some  distance  bej^ond  the  confines  of  the  growth,  and 
as  the  physical  characters  of  the  infected  tissues  differ  in  no  way 
from  those  of  the  healthy,  there  are  no  means  of  determining 
how  far  wide  of  the  tumor  the  incision  must  be  carried  in  order 
to  include  the  whole  of  the  infected  structures.  A  tendency  to 
local  recurrence  is  a  property  possessed  by  many  growths,  and 
it  can  be  explained  on  local  grounds  without  the  necessity  of 
admitting  the  existence  of  a  general  taint. 

Lastly,  the  fact  that  malignant  growths  are  usually  followed 
by  the  development  of  similar  growths  in  the  lymphatic  glands 
and  in  internal  organs,  may  in  most  cases  be  more  readily  ex- 
plained—as will  be  seen  when  speaking  of  "malignancy" — by 
regarding  these  as  the  result  of  infection  b}^  the  primary  tumor, 
than  by  ascribing  them  to  the  existence  of  a  common  constitu- 
tional cause. 

The  reasons  alreadj^  adduced  in  a  preceding  chapter  (see  "  In- 
troduction ")  for  considering  all  changes  in  the  constitution  of 
the  blood  as  secondary  to  local  causes,  would  appear  of  them- 
selves to  be  sufficient  to  render  untenable  the  hypothesis  of  a 
'primary  blood  dyscrasia.  Any  abnormal  condition  of  the  blood 
which  may  be  associated  with  the  development  of  malignant 
tumors  must  probably  be  regarded  as  resulting  either  from  the 
absorption  of  deleterious  substances,  from  the  entrance  into  it 
of  the  elements  of  the  growth,  from  the  drain  of  an  attendant 
discharge,  or  from  interference  with  the  processes  of  digestion, 
assimilation  or  secretion,  or  with  the  formation  of  the  blood 
itself. 

Although  there  would  thus  appear  to  be  no  necessity  to  admit 
the  existence  of  a  general  constitutional  cause  in  order  to  explain 
the  clinical  characters  which  constitute  malignancy,  there  can 
be  no  doubt  that  many  growths,  both  innocent  and  malignant, 
have  a  constitutional  origin.  The  possibility  of  the  existence 
of  such  a  constitutional  cause,  must  therefore  be  borne  in  mind 
in  accounting  for  the  development  of  secondary  malignant 
growths,  as  although  these  may  result  from  infection,  they  may 
also  owe  their  origin  to  the  same  causes  as  those  which  induced 
the  primary  one.  Whether  the  constitutional  cause  is  a  general 
one — consisting  in  some  specific  peculiarity  of  the  entire  organism, 
or  whether  it  is  local  in  its  nature — and  consists  in  some  consti- 
tutional peculiarity  of  the  tissues  from  which  the  new  growths 
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originate,  some  peculiarity  which  renders  them  more  prone  than 
other  tissues  to  undergo  abnormal  development— is  unknown ; 
although  the  latter  supposition  seems  to  be  the  more  probable 
one. 

The  influence  of  hereditary  predisposition  upon  the  occurrence 
of  many  growths,  appears  to  point  to  the  existence  of  a  local, 
rather  than  to  that  of  a  general  constitutional  taint.  In  scrofula, 
for  example,  which  is  a  markedly  hereditary  disease,  the  ten- 
dency of  the  lymphatic  glands  to  undergo  excessive  development 
from  very  slight  degrees  of  irritation  is  probably  to  be  regarded 
as  owing  to  a  predisposition  of  the  glands  themselves,  and  not 
to  any  general  constitutional  state.  The  same  is  probably  true 
of  many  other  constitutional  tendencies,  i^sevi,  tumors  of  the 
skin,  uterus,  mammae,  stomach,  and  of  other  parts,  are  again  all 
unquestionably  sometimes  hereditary ;  and  here  also  the  ten- 
dency would  appear  to  consist  in  a  predisposition  of  the  tissues 
themselves  to  become  the  seats  of  new  formations. 

The  tendency  sometimes  observed  in  particular  tissues  to 
generate  new  formations,  points  again  to  a  local  cause.  The 
osseous  system,  for  example,  may  be  the  seat  of  new  growths- 
tumors  occurring  in  nearly  all  the  bones,  and  not  being  met  with 
in  other  parts.  Tumors  may,  in  the  same  way,  be  multiple  in 
other  tissues. 

Direct  Exciting  Causes. — The  existence  of  a  direct  exciting 
cause  is  more  capable  of  demonstration  than  a  constitutional 
one.  It  consists  either  in  some  direct  irritation  of  a  tissue, 
which  is  by  this  means  stimulated  to  increased  development,  or 
in  the  migration  or  transmission  of  elements  from  some  primary 
growth,  which,  by  proliferating  in  the  tissues  in  which  they 
lodge,  constitute  the  centres  of  secondary  formations. 

The  direct  irritation  of  a  tissue  may  be  owing  to  simple  me- 
chanical or  chemical,  or  to  specific  irritants.  Simple  mechanical 
or  chemical  irritation  can,  however,  under  no  circumstances  be 
the  only  cause  of  the  development  of  the  growth.  The  eflect 
of  such  irritations  alone,  is  to  cause  an  inflammatory  formation  ; 
in  order  for  them  to  produce  a  non-inflammatory  one,  a  tumor, 
there  must  be  some  special  predisposition  of  the  tissue  itself; 
the  irritation  can  merely  determine  its  development.  The  in- 
fluence of  simple  irritation  in  the  production  of  new  formations 
is  exemplified  by  the  frequent  occurrence  of  epithelioma  on  the 
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lips  of  smokers  from  tlie  irritation  of  the  pipe ;  and  on  the 
penis  and  scrotum  of  chimney-sweepers  from  the  irritation  of 
the  soot  ("chimney-sweep's  cancer").  The  nnmerons  recorded 
instances  of  the  development  of  a  tumor  following  some  external 
violence  or  injury,  leaves  little  doubt  that  these  also  sometimes 
stand  to  one  another  in  the  relation  of  cause  and  effect.  Lastly, 
it  is  those  organs  which  are  most  exposed  to  irritation  from  ex- 
ternal causes,  as  the  stomach,  the  uterus,  the  mammary  gland, 
and  the  rectum,  which  are  especially  liable  to  become  the  seats 
of  ncAV  growths. 

In  other  cases  the  irritant  is  specific^  and  induces  specific 
changes  in  the  tissues.  It  may  either  be  introduced  from  with- 
out, or  originate  from  some  morbid  product  within  the  body. 
As  to  its  nature,  it  is  probably  in  most  cases  matter  in  a  state 
of  extremely  fine  division,  and  not  in  a  state  of  solution.  Such 
specific  irritants  can  only  act  upon  the  tissues  through  the 
medium  of  the  blood,  Ijaiiph,  or  nutritive  fluids.  The  dissemi- 
nation of  cancer,  and  of  other  malignant  growths,  is  probably 
thus  partly  owing  to  the  transmission  of  particles  of  the  groAvth, 
which  cause  the  tissues  with  which  they  come  in  contact  to 
generate  similar  formations.  Here  also,  however,  there  may 
exist  some  special  predisposition  of  the  tissues  themselves. 

The  development  of  new  formations  from  cellular  elements 
w^hich  have  either  emigrated,  or  been  conveyed  from  their  origi- 
nal habitat,  constitutes  the  most  frequent  and  important  mode 
by  wdiich  secondarj^  malignant  growths  originate.  The  elements 
which  may  either  migrate  spontaneously  from  the  primary 
growth,  or  be  carried  by  the  blood  or  Ij-mph  streams,  proliferate 
in  the  tissue  in  which  they  lodge,  and  so  develop  into  secondary 
formations.  It  is  possible  also  that  by  their  mere  contact  with 
the  adjacent  elements,  they  may  induce  in  these  similar  develop- 
ment. This  mode  of  origin  of  new  formations  is  exemplified 
by  the  history  of  many  malignant  growths,  and  by  this  means 
these  are  most  frequently  disseminated.  It  will  be  more  fully 
described  when  speaking  of  "  Malignancy." 

Development.- — The  tissues  from  which  new  formations  most 
frequently  originate  are  the  connective  tissues,  including  under 
this  head  lymphatic  (adenoid)  tissue.  It  is  especially  the  lower 
members  of  this  class — common  connective  and  lymphatic  tissue, 
which  are  prone  to  generate  new  growths ;  the  higher  members 
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— cartilage  and  bone,  are  much  less  so.  l^ext  in  order  of  fre- 
quency must  be  placed  the  epithelial  tissues ;  and  lastly,  the 
higher  tissues — muscles,  bloodvessels,  and  nerves,  from  which 
the  development  of  new  growths  is  comparatively  rare.  It  is 
probable  also  that  many  of  the  elements  from  which  new  growths 
originate — especially  those  of  the  connective  tissue  class — are 
migrated  white  blood-corpuscles.  The  part,  however,  which 
such  migration  plays  in  the  development  of  the  new  formations 
is  at  present  unknown. 

The  first  stage  in  the  process  of  development  consists  in  an 
increase  of  the  protoplasm  of  the  cells,  and  the  division  of  their 
nuclei.  This  is  followed  by  multiplication  of  the  cells,  either  by 
simple  division,  gemmation,  or  endogenous  growth ;  and  in  this 
way  a  number  of  new  cells  are  produced  (see  "  Genesis  of  (yells")r 
In  the  case  of  common  connective  tissue — in  vs^hich,  as  already 
stated,  these  processes  most  frequently  occur — if  the  develop- 
ment is  rapid,  the  early  stage  of  cell-proliferation  is  precisely 
similar  to  that  which  takes  place  in  the  formation  of  an  ordinary 
granulation.  In  place-of  the  connective  tissue  cells  innumerable 
small  round  cells  are  produced,  from  yg^Q,,  to  2300  ^^  ^^^  inch  in 
diameter,  usually  inclosing  a  large  round  ill-defined  nucleus, 
which  is  often  only  visible  after  the  addition  of  water  or  of  acetic 
acid.  These  cells  possess  no  limiting  membrane,  but  consist  of 
little  masses  of  protoplasm  which  are  almost  in  close  contact 
with  one  another.  The}^  are  distinguishable 
from  the  cells  of  a  granulation,  and  from  many 
of  those  met  with  in  the  rapidly  growing  con- 
nective tissue  of  the  embryo.  (Fig.  19.)  It  is 
from  these  cells,  Avhich  are  usually  known  as 
indiffepent  cells,  that  the  new  growth  is  pro- 
duced. It  is  probable  that  many  of  these  so- 
called  "indifterent  cells,"  do  not  originate 
from  the  cells  of  the  connective  tissue,  but  are  , 

Cells  from  a  Gianulatioa. 

migrated  white  blood-corpuscles.      How  far  (Eindfidsch.) 

such  is  the  case  is,  as  already  stated,  not  known. 

There  is  thus  in  the  first  place,  a  conversion  of  the  connective 
tissue  into  a  gi^nulation  or  embryonic  tissue,  and  subsequently 
of  the  embryonic  tissue  into  that  of  which  the  new  growth  is 
composed.  It  is  often  impossible  to  determine  in  this  early  stage 
of  the  growth  what  it  will  ultimately  become,  whether  a  fibroma,, 
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a  sarcoma,  or  an  enchondroma,  &c.  In  tliose  growths  which 
originate  from  the  higher  connective  tissues,  and  from  epithe- 
lium, the  first  stage  is  in  the  same  way  one  of  cell-proliferation, 
and  here  also,  if  the  process  is  rapid,  the  young  tissue  may 
only  subsequently  assume  the  characters  which  are  peculiar  to 
the  permanent  growth. 

The  second  stage  of  the  process  consists  in  the  development 
of  these  young  cells  into  the  tissue  of  the  permanent  growth. 
They  may  form  a  tissue  precisely  similar  to  that  from  which  they 
originated ;  e.  g.^  when  originating  from  connective  tissue,  they 
may  produce  connective  tissue  ;  this  is  seen  in  the  formation  of 
a  fibrous  tumor:  or  when  originating  from  epithelial  tissue, 
they  may  produce  epithelium,  as  in  the  formation  of  a  glandular 
tumor.  In  other  cases  they  produce  a  tissue  wliich  ditfers  more 
or  less  from  the  parent  tissue,  as  when  from  connective  tissue 
springs  a  cartilaginous  tumor,  or  from  epithelial  tissue  a  cancer. 
In  all  cases,  however,  the  new  growth  resembles  in  its  structure 
and  mode  of  development  some  physiological  tissue,  either  in 
its  embryonic  or  fully  developed  state,  so  that  every  pathologi- 
cal groAvth  has  its  phj'siological  prototype.  What  determines 
the  ultimate  development  of  the  young  cells,  why  they  produce 
such  various  forms  of  growths,  is  as  far  from  our  knowledge  as 
what  determines  the  ultimate  destination  of  the  cells  in  the 
embryo. 

The  whole  of  the  primary  cells  ma}^  form  the  same  kind  of 
tissue,  in  which  case  the  growth  will  possess  the  same  characters 
throughout ;  or  it  may  be  complex,  some  cells  forming  one  kind 
of  tissue  and  some  another.  A  combination  of  two  or  more 
kinds  of  structure  may  thus  be  met  with  in  the  same  tumor — 
as  a  combination  of  sarcoma  and  lipoma,  of  enchondroma  and 
myxoma,  and  so  on. 

According  to  the  similarity  or  difiiference  which  subsists  be- 
tween the  new  growth  and  the  tissue  from  which  it  grows,  new 
formations  are  divisible  into  two  classes- — homologous  and  hete- 
rologous. AYhen  the  growth  resembles  in  its  structure  and  de- 
velopment the  tissue  from  which  it  originates,  it  is  said  to  be 
homologous^  when  it  diflers  it  is  said  to  be  heterologous.  A  carti- 
laginous tumor,  for  example,  growing  from  cartilage,  is  homol- 
ogous, but  growing  from  any  other  tissue,  as  from  the  parotid 
gland,  it  is  heterologous.     The  same  variety  of  tumor  may  thus 
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be  in  one  case  homologous,  in  another  heterologous.  A  purely 
homologous  growth  is  therefore  simplj^  a  hyperplasia^  an  exces- 
sive growth  of  a  tissue  in  some  particular  part ;  any  deviation 
from  the  type  of  the  parent  tissue  constitutes  heterology. 

Heterology,  however,  is  not  limited  to  the  production  of  a 
tissue  which  is  dissimilar  from  that  from  which  it  originates ;  a 
growth  is  also  said  to  be  heterologous  when  it  differs  from  the 
tissue  in  which  it  is  situated^  and  this  may  occur  without  its 
being  the  direct  product  of  the  latter.  It  is  heterology  in  this 
sense,  that  is  so  characteristic  of  the  epithelial  cancers.  Those 
which  originate  from  epithelium  become  heterologous,  owing  to 
the  growth  and  extension  of  the  epitheliam  beyond  its  normal 
limits  (see  "Epithelioma").  The  same  form  of  heterology  ob- 
tains in  the  case  of  growths  originating  from  elements  which 
have  migrated  or  been  carried  from  their  original  habitat,  and 
have  developed  into  a  tissue  which  differs  from  that  in  which 
they  are  situated. 

Heterology  as  a  rule  is  an  evidence  of  malignancy.  All  heter- 
ologous growths,  however,  are  not  malignant,  slight  deviations 
from  the  normal  type  being  no  evidence  of  malignancy.  A 
purely  homologous  growth  is  never  malignant.  A  growth  pri- 
marily homologous  may  subsequently  become  heterologous  ;  this 
is  seen  in  the  case  of  a  long-standing  innocent  tumor  suddenly 
exhibiting  malignant  characters.  A  knowledge  of  the  homology 
or  heterology  of  a  growth,  is  therefore  an  important  element  in 
the  determination  of  its  innocent  or  malignant  nature. 

Eelation  of  the  Growth  to  the  Surrounding  Tissues. — The 
relation  of  the  tumor  to  the  surrounding  structures  will  depend 
upon  its  mode  of  growth.  Growth  may  take  place  simply  by 
the  continuous  proliferation  of  the  cells  of  which  the  tumor  is 
composed,  in  which  case  it  will  merely  displace  the  surrounding 
parts.  Having  attained  a  certain  degree  of  development,  a 
fibrous  capsule  is  often  formed  around  it,  by  which  it  becomes 
completely  isolated.  The  lipomata,  fibromata,  and  enchondrom- 
ata  are  usually  thus  encapsuled.  In  other  cases,  growth  takes 
place  also  at  the  circumference,  b}^  the  continuous  proliferation  of 
the  parent  tissue.  There  is  then  no  line  of  demarcation  between 
the  tumor  and  the  matrix  from  which  it  grows,  so  that  although 
to  the  naked  eye  it  may  appear  separate,  the  microscope  will 
discover   in  the  adjacent  matrix  elements  of  the  new  growth. 
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This  is  very  common  in  the  sarcomas,  and  in  other  tumors  of 
the  connective-tissue  class,  and  is  a  common  cause  of  recurrence 
after  removal.  Lastly,  the  tumor  may  increase  not  only  by  the 
proliferation  of  its  matrix,  but  also  by  invading  other  struc- 
tures ; — this  occurs  in  those  growths  which  are  essentially  ma- 
lignant (see  "  Malignancy  ").  ' 

Retrogressive  Changes. — The  development  of  the  growth 
being  complete,  it  becomes  sooner  or  later  the  seat  of  retrogres- 
sive changes.  The  time  at  which  these  commence,  varies  ; — as 
a  rule  the  permanence  and  durability  of  a  tumor  bear  an  inverse 
relation  to  the  rapidity  of  its  growth,  and  to  the  inferiority  of 
its  organization.  The  more  rapid  the  growth,  and  the  more 
lowly  organized  the  tissue  formed,  the  less  its  durability  and  the 
sooner  do  retrogressive  changes  occur.  The  cancers  and  sarco- 
mas, for  example,  which  develop  rapidly,  and  consist  for  the 
most  part  of  cells,  quickly  degenerate ;  their  elements  are  un- 
stable and  soon  perish.  Osseous  tumors,  on  the  other  hand, 
which  develop  more  slowly,  and  consist  of  a  more  highly  organ- 
ized tissue,  have  a  much  greater  stability,  and  are  but  little 
liable  to  retrogressive  metamorphosis. 

The  retrogressive  changes  are  similar  to  those  met  with  in 
the  physiological  tissues.  Impairment  of  vitality  is  followed 
by  fatty  degeneration  and  its  various  terminations, — softening, 
caseation,  and  calcification.  Pigmentary,  colloid,  and  mucoid 
degeneration  may  also  occur.  ^N^evv  formations  may  also  become 
the  seats  of  an  inflammatory  process. 

Malignancy. — This  consists  essentially  in  the  property  pos- 
sessed by  many  growths  of  infecting  adjacent  or  distant  tissues 
in  such  a  way  as  to  cause  in  them  the  production  of  formations 
similar  to  the  original  growth.  Some  growths  possess  this  prop- 
erty in  a  higher  degree  than  others,  so  that  there  are  different 
degrees  of  malignancy.  It  is  important  not  to  confound  the 
terms  "malignancy"  and  "cancerous."  ^'•Malignancy"  is  a 
purely  clinical  term,  and  though  in  a  high  degree  the  property 
of  the  cancers,  is  by  no  means  confined  to  them  ;  the  sarcomas, 
for  example,  are  in  many  cases  equally,  or  even  more  malignant. 
The  term  "cancer,"  on  the  other  hand,  is  used  to  imply  a  defi- 
nite structure,  and  as  such  is  applied  to  a  certain  class  of  new 
formations. 

A  growth  may  infect  other  tissues  in  the  three  following  ways : 
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1.  By  its  Direct  Injlmnce  vj'^on  the  Adjacent  Structures. — This 
takes  place  either  by  the  nutrient  fluids  of  the  growth  infiltrat- 
ing the  surrounding  tissues  and  causing  them  to  undergo  similar 
development ;  or — which  is  probably  much  more  frequent — by 
the  migration  of  elements  from  the  growth  and  their  prolifera- 
tion in  the  adjacent  structures.  This  has  already  been  described 
when  speaking  of  the  causes  of  the  new  formations.  In  many 
cases  the  infecting  substances  do  not  act  upon  the  tissues  imme- 
diately adjoining  the  malignant  growth,  but  on  those  at  a  dis- 
tance, causing  a  series  of  secondary  growths  in  the  neighbor- 
hood of  the  primary  one.  Such  must  be  owing  to  the  migration 
of  cells,  and  not  to  the  infiltration  of  juices. 

2.  Through  the  Medium  of  the  Lyra-ph. — In  this  case  it  is  the 
lymphatic  glands  which  are  first  aftected.  Infecting  materials 
— consisting  either  of  cellular  elements,  solid  particles,  or  fluids, 
are  taken  up  from  the  malignant  growth  by  the  lymphatics,  and 
being  arrested  in  the  nearest  glands  cause  in  them  similar  devel- 
opment. "When  these  have  themselves  developed  into  secondary 
growths,  they  in  their. turn  constitute  new  centres  of  infection, 
and  may  thus  infect  more  distant  glands,  or  the  immediately 
adjacent  tissues. 

3.  Through  the  Medium  of  the  Mood. — This  is  usually  the  ter- 
minal process  in  the  history  of  malignant  growths.  The  blood, 
like  the  lymph,  becomes  contaminated  by  the  primary  tumor, 
from  the  entrance  into  it  either  of  solid  matters  in  a  state  of 
fine  division,  or  of  cellular  elements.  Sometimes  the  walls  of 
the  vessels  are  destroyed  by  the  growth  ulcerating  through  into 
their  interior,  portions  of  it  may  then  be  carried  ofi:*  and  dissemi- 
nated by  the  circulation. 

The  secondary  growths  occur  as  a  rule  in  those  organs  through 
which  the  blood  from  the  primary  one  first  passes — that  is,  in 
those  organs  which  present  the  first  set  of  capillaries  either  for 
the  arrest  or  absorption  of  the  infecting  materials.  In  malignant 
disease  of  those  organs,  for  example,  which  return  their  blood 
through  the  portal  vein,  as  the  stomach  and  mesenteric  glands, 
it  is  the  liver  in  which  the  secondary  growths  usually  first  occur, 
and  when  this  has  become  involved,  it  may  constitute  a  secon- 
dary centre  of  infection,  and  in  the  same  way  cause  tertiary 
growths  in  the  lungs.  Although  this  sequence  is  the  rule,  there 
are  numerous  exceptions.     In  many  cases  the  organs  which  are 
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nearest  in  the  course  of  the  circulation  to  the  primary  growth 
escape,  whilst  those  more  distant  become  aftected.  This  may 
be  owing  to  one  organ  being  more  predisposed  to  the  influence 
of  the  infecting  materials  than  another ;  or  to  the  capillaries  of 
the  proximal  organ  allowing  infecting  particles  to  pass  through 
them,  whereas  those  of  the  more  distant  one  are  small  enough 
to  arrest  them.  Lastly,  it  must  be  borne  in  mind,  that  the 
secondar}^  growths  may  be  entirely  independent  of  the  primary 
one,  their  origin  being  due  to  the  same  cause. 

The  evidences  of  malignancy  in  a  growth  thus  consist — in  its 
invasion  of  the  surrounding  structures,  the  implication  of  the 
neighboring  lymphatics,  and  the  occurrence  of  similar  growths 
in  internal  organs.  Asa  general  rule  it  may  be  stated  that  the 
more  juice  a  growth  contains,  and  the  richer  it  is  in  bloodves- 
sels and  lymphatics,  the  more  quickly  will  it  infect  the  lym- 
phatic glands,  and  internal  organs  ;  on  the  other  hand,  the  poorer 
it  is  in  bloodvessels  and  lymphatics,  the  more  are  its  infecting 
properties  confined  to  the  neighboring  tissues. 

The  determination  of  the  innocent  or  malignant  nature  of  any 
growth  will  principally  depend  upon  its  microscopical  charac- 
ters, as  by  these  alone  can  be  certainly  ascertained  to  which 
class  the  growth  belongs.  Many  varieties  of  new  formations 
are  invariably  malignant,  as  the  cancers  and  sarcomas ;  hence 
any  growth  which  from  its  minute  structure  must  be  included 
under  these  heads,  must  be  regarded  as  being  of  a  malignant 
nature.  The  probable  degree  of  the  malignancy  of  any  particu- 
lar tumor  must  be  determined  from  its  situation  and  mode  of 
growth,  from  its  succulence  and  vascularity,  and  from  the  clini- 
cal peculiarities  of  the  individual  case. 

Classification. — I^ew  formations  may  be  classified  upon  an 
anatomical,  a  physiological,  or  a  clinical  basis.  Although  a 
physiological  and  clinical  classification  are  much  to  be  desired, 
in  the  present  state  of  our  knowledge  they  must  be  very  incom- 
plete. A  classification  of  the  new  formations  according  to  their 
histological  characters  is  consequently  here  adopted.  Such  a 
classification  may  be  most  advantageously  made  in  accordance 
with  the  classification  of  the  physiological  tissues : 
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Classification  of  the  ISTbw  Formations. 
Type  of  the  Connective  Tissues. 


Type  of  fully  developed  connective  "i  -pi-, 
tissue,        / 


embryonic   connective   tis-  ->  ^ 

sue, J 

granulation  tissue,     .     .     .     Gumma. 

mucous  tissue, Myxoma. 

adipose  tissue, Lipoma. 

cartilage, Enchondroma. 

bone, .     Osteoma. 

{Simple  Lymphomf 
Leukaemia. 
Tubercle. 

Type  of  the  Epithelial  Tissues. 

Papilloma. 

Adenoma. 

[  Scirrhus. 

I  Encephaloid. 
The  Carcinomata, -I  -p,   .,,    ,. 

'     Epithelioma. 

[colloid. 

Type  of  the  Higher  Tissues. 

Type  of  muscle, Myoma. 

"       nerve, Neuroma. 

"        bloodvessels,         .......     Angioma. 
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CHAPTEE    XII. 

THE   FIBROMATA. 

The  Fibromata,  fibrous,  or  connective-tissue  tumors,  are  tu- 
mors consisting  of  fully  developed  connective  tissue. 

Structure. — In  structure  tlie  fibromata  present  the  same  va- 
riations as  those  met  with  in  connective  tissue.  Some  of  them 
are  composed  of  firm,  dense,  fibrous  tissue,  such  as  constitutes 
tendons  ;  others  are  laxer  and  less  fibrous  in  consistence,  more 
resembling  the  connective  tissue  of  the  cutis.     The  fibres  (Fig. 

20\  which    constitute    the  chief   part 

Fig.  20.  '  -  ^  •'■ 

^^  of  the  growth,  may  be  closely  interlaced 

^^.JfZM^  ^        without  any  definite  arrangement,    or 
^^     '  /      .     '/     they   may   be   grouped   in    bundles  of 
^ f^         various  sizes :    they  are  frequently  ar- 
t-y;,  '    ^  ranged  concentrically  around  the  blood- 

^^^       ^^  vessels.      The    cells,    or    as    they    are 

''^^rclJTumor.  x 200.  usually    Called,    the    connective-tissue 

corpuscles,  are  very  few  in  number, 
and  usually  only  become  visible  after  the  addition  of  acetic 
acid.  They  are  minute,  spindle-shaped,  fusiform,  or  stellate 
bodies,  the  latter  having  processes  of  varying  length,  which 
communicate  with  similar  processes  from  neighboring  cells. 
They  contain  in  some  cases  an  oval  nucleus.  The  size  and  num- 
ber of  these  cells  varies  with  the  rapidity  of  growth — the  slower 
the  growth  the  more  fibrous  the  tissue,  and  the  smaller  and  less 
numerous  are  the  cells 

The  fibromata  usually  contain  but  very  few  bloodvessels.  In 
some  cases,  however,  these  are  more  numerous,  and  form  a 
cavernous  network,  the  walls  of  which  are  firmly  united  to  the 
tissue  of  the  tumor,  so  that  when  divided  or  ruptured  they  are 
unable  to  retract.  In  such  cases,  injury  to  the  tumor  is  often 
followed  by  profuse  hemorrhage. 

Development. — The  fibromata  always  originate  from  connec- 
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tive  tissue,  either  from  the  cutis  or  subcutaneous  connective 
tissue,  from  the  submucous  or  subserous  tissue,  from  fascise,  the 
periosteum,  the  neurilemma,  or  from  the  connective  tissue  of 
organs.  The  process  probably  consists  in  the  enlargement  and 
multiplication  of  the  connective-tissue  cells.  If  this  takes  place 
very  rapidly,  the  new  growth  presents  at  first  the  characters  of 
embryonic  tissue,  the  cells  being  very  numerous,  and  the  inter- 
cellular substance  soft  and  amorphous  (see  "Development  of 
I^ew  Formations").  The  latter,  however,  subsequently  iibril- 
lates,  the  cells  diminish  in  number  and  size,  and  the  embryonic 
becomes  fullj'  developed  connective  tissue.  The  slower  the  pro- 
cess of.  development,  the  less  marked  are  these  embyronic  char- 
acters. The  fibromata  are  almost  always  limited  hy  a  fibrous 
capsule,  which  separates  them  from  the  surrounding  structures. 
Their  growth  is  slow  and  central,  taking  place  within  the  capsule. 

Secondary  Changes. — Of  these,  partial  mucoid  softening  and 
calcification  are  the  most  common.  Ulceration  also  sometimes 
occurs  in  those  growths  which  are  situated  in  the  submucous 
tissue. 

Varieties. — Fibrous  tumors  present  some  variations  in  their 
characters,  which  depend  for  the  most  part  upon  the  tissues  from 
which  they  grow.  Those  growing  from  the  cutis  are  softer  and 
less  dense  in  consistence  than  those  met  with  in  many  other 
situations ;  they  usually  also  have  papills^  on  their  surface. 
These  growths  from  the  cutis  are  by  no  means  uncommon,  and 
may  form  enormous  tumors.  They  are  frequently  multiple,  and 
in  their  growth  often  become  pedunculated.  They  commonly 
occur  in  middle  or  advanced  life. 

Another  variety  of  fibrous  tumor  grows  in  connection  with 
nerves,  and  is  often  described  as  neuroma.  True  neuromata,  how- 
ever—  i.  e.,  new  formations  of  nerve  tissue  —  are  amongst  the 
rarest  forms  of  new  formations.  These  fibrous  growths  most 
frequently  occur  in  connection  with  the  superficial  nerves.  They 
grow  from  the  neurilenniia,  and  as  they  increase  in  size  the  nerve 
fibres  become  expanded  over  them,  so  that  they  often  cause  con- 
siderable pain ;  hence  the  term  "  painful  subcutaneous  tubercle," 
which  is  applied  to  them. 

The  fibroid  tumors  of  the  uterus,  which  are  often  regarded 
as  fibrous  tumors,  appear  in  most  cases  to  be  overgrowths  of  the 
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involuntary  muscular  tissue  of  the  organ.  Tliey  will,  therefore, 
be  described  with  the  muscular  tumors.  (See  "  Myoma.") 

Physical  Characters,  &c. — Fibrous  tumors  are  usually  more 
or  less  spherical  or  oval  in  shape,  and  are  frequently  lobulated 
on  the  surface.  Their  consistence  varies ;  they  may  be  exceed- 
ingly firm,  dense,  and  fibrous,  or  softer  and  more  succulent.  On 
section,  they  usually  present  a  grayish-white  basis-substance, 
intersected  with  opaque,  white  glistening  fibres.  They  are  gen- 
erally single,  except  when  growing  from  the  neurilemma  or  cutis, 
in  which  situations  they  are  frequently  multiple. 

Clinical  Characters. — Clinicall}-  the  fibromata  are  perfectly 
innocent,  and  have  little  or  no  tendency  to  recur  locally  after 
removal. 
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CHAPTER    XIII. 

THE  SAECOMATA. 

The  Sarcomata  are  tumors  consisting  of  embryonic  connective 
tissue.  Of  these  there  are  several  varieties,  depending  upon  the 
size  and  configuration  of  the  cells,  and  the  nature  of  the  intercel- 
lular substance.  They  include  v^hat  have  generally  been  known 
in  this  country  as  fibro-plastic^  fibro-nudeated^  recurrent  fibroid^ 
and  myeloid  tumors. 

Connective  tissue  in  its  embryonic  condition  is  an  immature 
tissue  in  a  state  of  rapid  development.  It  differs  from  the  fully 
.developed  tissue  in  consisting  almost  entirely  of  cells,  which 
are  not  only  more  numerous,  but  larger  and  rounder  than  those 
of  the  mature  tissue.  Its  intercellular  substance  also,  instead 
of  being  fibrous,  is  soft  and  amorphous,  or  onlj  obscurely  fibril- 
lated.  This  is  the  common  condition  of  connective  tissue  in  the 
primary  stages  of  all  rapid  formative  processes,  as  already  de- 
scribed when  speaking  of  it  as  the  tissue  from  which  many 
tumors  of  the  connective-tissue  class  originate  (see  "  Develop- 
ment of  ISTew  Formations  "). 

In  simple  hyperplasias,  as  seen  in  the  preceding  chapter,  the^ 
connective  tissue  may  assume  at  first  these  embryonic  charac- 
ters ;  but  in  these,  as  in  the  embryo,  it  is  ultimately  developed; 
into  a  mature  structure — the  cells  diminish  in  number  and  size,, 
and  the  intercellular  substance  fibrillates.  In  inflammatory  con- 
ditions also  of  the  connective  tissue,  the  new  growth  differs  in 
no  way  from  embryonic  tissue,  but  here  cells  of  a  lower  type 
are  subsequently  formed,  which  undergo  rapid  retrogressive' 
changes  (see  "Inflammation  of  Connective  Tissue").  In  the^ 
sarcomata,  however,  the  connective  tissue  retains  the  embryonic 
state  throughout  its  growth,  there  is  a  progressive  formation  of 
embryonic  tissue ;  and  thus  the  process  differs  from  simple  hy- 
perplasia, on  the  one  hand,  in  which  a  mature  tissue  is  formed,. 
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and  from  tlie  inflammatory  one  on  the  other,  in  which  many  of 
the  new  elements  perish. 

Structure. — The  sarcomata  may  thns  be  defined  as  tumors 
consisting  of  connective  tissue  which  throughout  its  growth 
retains  the  embryonic  type.  The  cells^  which  constitute  nearly 
the  whole  of  the  growth,  consist  for  the  most  part  of  masses  of 
nucleated  protoplasm,  and  rarely  possess  a  limiting  membrane. 
They  present  many  variations  in  size  and  form ;  as  a  rule,  how- 
ever, the}^  preserve  the  same  general  characters  in  the  same 
tumor.  There  are  three  principal  varieties, — the  round,  tlie  fusi- 
form, and  the  myeloid  cells. 

The  round  cells  are  many  of  them  indistinguishable  from  lym- 
phatic cells  or  white  blood-corpuscles.  Others  are  larger  and 
contain  an  indistinct  nucleus  with  one  or  more  bright  nuclei; 
these  closely  resemble  the  granulation  cells. 

The  fusiform,  or  spindle-shaped  cells,  are  the  so-called  "  fibro- 
plastic cells."  They  are  long  narrow  cells,  terminating  at  each 
end  in  a  fine  prolongation.  Some  of  them  may  be  broader,  ap- 
proaching the  epithelial  type ;  others  more  or  less  stellate.  They 
are  slightly  granular,  and  usually  inclose  a  long  oval  nucleus, 
with  or  Avithout  nucleoli.  In  size  they  vary  considerably^  These 
cells  represent  a  higher  stage  of  development  than  the  round 
oells,  resembling  those  met  with  in  granulation  or  embryonic 
tissue,  which  is  in  the  process  of  forming  mature  connective 
tissue. 

The  myeloid,  or  mother  cells,  are  much  larger  than  either  of 
the  preceding,  and  are  analogous  to  the  cells  met  with  in  the 
medulla  of  bone  in  inflammatory  conditions,  and  in  the  embryo. 
Thej^  are  very  irregular  in  shape,  though  for  the  most  part  more 
or  less  spherical,  and  they  often  possess  numerous  oft'shoots. 
They  are  finely  granular,  and  contain  several  round  or  roundly- 
oval  nuclei,  each  with  one  or  more  bright  nucleoli.  The  nuclei 
may  be  exceedingly  nunierous,  one  cell  containing  as  many  as 
thirty.     Both  the  cells  and  nuclei  vary  considerably  in  size. 

An  intercellular  substance  exists  in  all  the  sarcomata,  although 
it  is  usually  very  small  in  quantity,  the  cells  lying  in  nearly  close 
apposition.  It  may  be  perfectly  fluid  and  homogeneous,  or 
firmer  and  granular,  or,  less  frequently,  more  or  less  fibrillated. 
Chemically  it  yields  albumen,  gelatin,  or  mucin. 

The  bloodvessels  are  very  numerous,  and  are  either  in  direct 
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contact  with  the  cells,  or  separated  from  them  by  a  little  fibril- 
lated  tissue.  Their  distribution  is  very  irregular,  and  their 
walls  consist  of  embryonic  tissue,  similar  to  that  of  the  growth 
which  they  supply ;  hence,  the  frequency  wdth  w^hich  rupture 
and  extravasation  of  blood  take  place. 

Development. — The  sarcomata  always  originate  from  connec- 
tive tissue — either  from  the  subcutaneous,  the  submucous,  or 
the  subserous  tissues,  the  fasciae,  the  connective  tissue  of  organs, 
the  peritoneum,  or  the  medullary  tissue  of  bones.  Their  growth 
may  take  place  in  two  w^aj's,  by  the  multiplication  of  their  own 
elements — central  growth,  and  by  the  continuous  invasion  of 
their  matrix — 2)eripheral  growth.  A  peripheral  growth  is  the 
great  characteristic  of  the  sarcomata;  they  usually  increase  by 
the  continuous  invasion  of  their  connective-tissue  matrix,  so 
that  no  line  of  demarcation  exists  between  the  two.  Although 
the  connective  tissue  alone  constitutes  the  matrix  from  which 
they  grow,  they  often  appear,  like  the  cancers,  to  implicate  in- 
discriminately other  tissues.  This  in  reality  is  rarely  the  case ; 
they  usually  merely  displace  these,  and  by  their  pressure  cause 
them  to  atrophy.  A  purely  central  growth  is  less  common.  A 
sarcomatous  tumor,  however,  frequently  becomes  encapsuled  and 
growth  takes  place  within  the  cajDSule  ;  but  even  in  tliis  case  the 
capsule  is  often  merely  that  of  the  part  within  which  the  growth 
originates,  as  the  periosteum,  or  the  capsule  of  a  lymphatic 
gland.  It  is  probable  that  migrated  w^hite  blood-corpuscles  ]olay 
an  important  part  in  the  development  of  these  tumors. 

Secondary  Changes. — ^The  most  important  of  these  is  fatty 
degeneration.  This  always  occurs  to  a  greater  or  less  extent  in 
the  older  portions  of  the  growth,  causing  softening,  caseation, 
or  the  production  of  cyst-like  cavities.  It  is  frequently  associ- 
ated with  destruction  of  the  bloodvessels  and  hemorrhage :  the 
latter  may  give  rise  to  pigmentation,  and  the  formation  of  san- 
guineous cysts.  Calcification,  ossification,  and  mucoid  degen- 
eration are  also  common.  The  occurrence  of  ossification  and 
pigmentation  is  influenced  by  the  predisposition  of  the  matrix 
from  which  the  grow^th  is  produced:  thus  ossification  is  more 
prone  to  occur  in  tumors  originating  from  the  periosteum,  pig- 
mentation in  those  originating  from  the  cutis  or  eyeball. 

Varieties. — Although  all  the  sarcomata  possess  the  same 
general  characters,  they  present  man^^  histological  and  clinical 
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differences,  which  may  serve  as  bases  for  their  classification. 
The  occurrence  of  the  various  secondary  changes — ossification, 
pigmentation,  mucoid  degeneration,  and  the  formation  of  cysts, 
impart  their  respective  characters  to  the  growth ;  hence  osteoid 
sarcoma^  melanotic  sarcoma^  and  cystic  sarcoma^  have  been  de- 
scribed as  distinct  varieties.  This  is  to  a  certain  extent  justifi- 
able, inasmuch  as  sarcomata  which  have  undergone  these 
transformations,  in  many  cases  possess  the  property  of  repro- 
ducing the  same  characters  when  they  occur  secondarily  in  in- 
ternal organs.  The  following  histological  classification,  based 
upon  the  three  different  forms  of  cells  already  described,  is  per- 
haps the  most  convenient.  It  must,  however,  be  borne  in  mind, 
that  all  the  varieties  of  cells  may  be  found  in  the  same  tumor, 
although  the  majority  are  usually  of  the  same  type;  hence,  the 
majority  will  determine  the  class  to  which  the  growth  belongs. 
1.  Spindle-celled  Sarcoma. — This,  the  ^xe\\-k.n.own  Jibro-plastic 
tumor,  is  the  most  closely  allied  to  the  fibromas,  inasmuch  as  it 
consists  of  a  tissue  which  must  be  regarded  as  occu|)ying  an 
intermediate  place  between  embryonic  and  fully  developed  con- 
nective tissue.  It  consists  of  spindle-shaped  and  fusiform  cells, 
varying  considerably  in  size,  and  nearly  in  close  contact,  there 
being  very  little  intercellular  substance.    (Fig.  21.)     The  cells 


Spindle-celled  Sarcoma,     x  350.    (Virchow.) 

are  parallel  and  arranged  in  bundles,  which  pass  in  all  directions 
through  the  growth,  so  that  on  section  it  presents  a  somewhat 
fasciculated  appearance.  In  some  parts  there  may  be  partial 
fibrillation.  The  spindle-celled  sarcomata  grow  from  the  perios- 
teum, the  fascise,  and  from  the  connective  tissue  in  other  parts. 
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They  are  more  frequently  encapsuled  than  the  other  varieties ; 
they  nevertheless  very  frequently  extend  by  peripheral  growth. 
2.  Round-celled  Sarcoma. — This  is  of  softer  consistence  than 
the  preceding,  and  from  its  resemblance  in  many  cases  to  enceph- 
aloid,  has  received  the  names  of  medidlary,  encephaloid,  or  soft 
sarcoma.  Histologically  it  is  elementary  embryonic  tissue,  con- 
sisting of  the  round  cells  already  described,  imbedded  in  a 
scanty,  and  usually  soft,  homogeneous,  or  finely  granular  inter- 
cellular substance.  (Fig.  22.)  There  is  an  almost  complete 
absence  of  fusiform  cells,  and  of  the  partial  fibrillation  which  is 
so  frequent  in  the  more  highly  developed  spindle-celled  variety. 
The  round-celled  sarcomata  are  of  a  uniform  soft  brain-like  con- 
sistence, and  of  a  somewhat  translucent  grayish  or  reddish-white 
color.  On  scraping  the  cut  surface,  they  yield  a  juice  which  is 
rich  in  cells.  They  are  exceedingly  vascular,  the  vessels  often 
being  dilated  and  varicose,  and  from  their  liability  to  rupture 
they  frequently  give  rise  to  ecchymoses,  and  to  the  formation  of 

Fig.  22.    ,  Fift.  23. 

Round-celled  Sarcoma,    x  200.  Glioma,    x  200. 

sanguineous  cysts.  They  grow  from  the  cutis,  the  subcutaneous 
cellular  tissue,  the  periosteum,  the  fasciae,  and  from  the  connec- 
tive tissue  of  organs.  They  extend  rapidly  by  peripheral  growth, 
and  are  rarely  encapsuled.  From  their  clinical  and  physical 
characters,  these  tumors  are  very  liable  to  be  confounded  with. 
encephaloid  cancer :  they  are  distinguished  by  the  absence  of  a 
fibrous  stroma,  by  the  uniformity  in  the  character  of  their  cells, 
and  by  the  absence  of  any  invasion  of  the  surrounding  struc- 
tures in  their  growth  other  than  the  connective  tissue  from 
which  they  grow. 

There  is  a  variety  of  round-celled  sarcoma  growing  from  the 
connective  tissue  of  nerve,  the  "  neuroglia,"  known  as  Glioma. 
It  consists  of  small  round  cells,  imbedded  in  a  scanty,  homo- 
geneous, granular,  or  slightly  fibrillated  intercellular  substance. 
(Fig.  23.)  Some  of  the  ceils  may  possess  fine  prolongations 
which,  by  communicating  with  one  another,  form  a  reticulated 
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structure.  These  tumors  are  not  eucapsuled  ;  they  occur  in  the 
gray  and  white  substance  of  the  brain,  in  the  cranial  nerves, 
and  in  the  retina.  Thej^  never  cause  secondary  growths.  Child- 
hood is  the  age  at  which  they  are  most  frequently  met  with. 

3.  Myeloid  Sarcoma.— -T\i\Q^  which  is  commonly  known  as  mye- 
loid^ is  closely  allied  to  the  preceding  variety,  consisting  of  ele- 
mentary embryonic  tissue.  It  possesses,  however,  certain  histo- 
logical peculiarities  depending  upon  the  characters  of  the  tissue 
from  which  it  grows.  Myeloid  tumors  always  occur  in  connec- 
tion with  bone,  and  almost  invariably  originate  in  the  medullary 
cavity.  They  consist  of  the  large,  many-nucleated  cells  already 
described  as  "  myeloid  cells," — which  are  merely  the  cells  of  the 
medulla  in  a  state  of  excessive  nutritive  activity — together  with 
numerous  fusiform  cells  like  those  met  with  in  the  spindle-celled 
varieties.  There  are  also  some  smaller  cells  resembling  those  of 
the  medulla  in  its  normal  condition.  These  various  forms  of 
cells  are  nearly  in  close  contact,  there  being  very  little  intercel- 
lular substance.  (Fig.  24.)  The  growth  is  usually  exceedingly 
vascular. 

Myeloid  tumors  always  grow  in  connection  with  bone,  the 
heads  of  the  long  bones  being  their  favorite  seat.  They  are 
also  frequently  met  with  in  the  upper  and  lower  jaws  (Epulis), 
As  they  increase  in  size,  the  compact  tissue  of  the  bone  becomes 
expanded  over  them,  and  they  thus  often  communicate  on  pal- 
pation the  peculiar  sensation  of  "  egg-shell  crackling."  In  many 
cases  their  great  vascularity  gives  rise  to  distinct  pulsation,  and 
to  the  generation  of  an  aneurismal  m  urmur :  this  is  most  fre- 
quent in  those  of  the  lower  extremity.  These  tumors  are  of 
moderately  firm  consistence,  many  of  them  are  firm  and  fleshy, 
others  are  softer,  more  resembling  size-gelatin.  They  are  not 
pulpy  and  grumoas  like  the  soft  sarcomas,  neither  do  they  pre- 
sent the  fasciculated  appearance  of  the  spindle-celled  varieties. 
Their  cut  surface  has  a  uniform  succulent  appearance,  often 
mottled  with  patches  of  red.  They  are  usually  eucapsuled  by 
the  periosteal  covering  of  the  bone  within  which  they  grow. 

Clinical  Characters. — The  sarcomata  occur  most  frequently 
in  early  and  middle  life,  and  are  amongst  the  most  malignant  of 
new  formations.  They  are  characterized  by  their  great  ten- 
dency to  extend  locally  and  to  recur  after  removal,  and  by  their 
power  of   reproducing  themselves  in  internal  organs.      They 
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rarely  infect  the  lymphatic  glands.  Their  growth  is  in  many 
cases  exceedingly  rapid,  and  the  softer  forms  usually  increase  by 
the  continuous  invasion  of  their  matrix :  they  rarely,  however, 
like  cancer,  implicate  other  tissues.  Their  characteristic  clinical 
feature  is  their  tendency  to  become  generally  disseminated,  the 
secondary  growths  occurring  for  the  most  part  in  the  lungs. 
The  dissemination  is  eft'ected  by  means  of  the  blood,  and  this  is 


Fig.  2i. 


Myeloid  Sarcoma.    (Virchow.) 


owing  to  the  thinness  of  the  walls  of  their  bloodvessels  and  to 
the  immediate  contact  of  these  with  the  cells  of  the  growth — 
conditions  most  favorable  to  the  entrance  of  the  cellular  elements 
into  the  circulation.  The  dissemination  of  the  sarcomata,  is, 
on  this  account,  often  more  rapid  than  that  of  the  cancers.  In 
the  latter,  extension  in  the  early  stage,  takes  place  princijDally 
by  the  lymphatics,  and  dissemination  by  the  blood  only  occurs 
in  the  later  stages  of  the  disease.  The  secondary  sarcomata 
frequently  resemble  the  primary  one,  in  other  cases  the  several 
varieties  replace  one  another. 
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These  malignant  characters  are  possessed  by  the  different 
varieties  of  sarcoma,  in  different  degrees.  As  a  rule,-  the  softer 
and  more  vascular  the  tumor,  and  the  less  its  tendency  to  form 
a  fully  developed  tissue,  the  greater  is  its  malignancy.  The 
soft,  round-celled  varieties,  are  thus  usually  much  more  malig- 
nant than  the  firmer  spindle-celled  growths.  This  is  probably 
partly  owing  to  the  small  round  cells  being  endowed  with  greater 
powers  of  spontaneous  movement  than  the  spindle-shaped  and 
larger  cells,  hence  they  more  readily  make  their  way  into  the 
bloodvessels.  The  myeloid  growths  are  perhaps  the  least  malig- 
nant ;  they  may  however  also  give  rise  to  secondary  growths  in 
internal  orarans. 
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CHAPTER  XIV. 

THE  GUMMATA. 

The  Gummata  are  new  formations  consisting  of  a  very  incom» 
pletely  organized  granulation  tissue.  The  primary  result  of  all 
active  formative  processes  on  the  part  of  the  connective  tissue, 
is,  as  already  described  in  the  preceding  chapter,  and  in  that  on 
the  general  pathology  of  the  new  formations — the  formation  of 
an  embryonic  tissue.  The  more  active  the  process,  the  more 
elementary  is  this  new  tissue,  and  the  more  closely  does  it  re- 
semble that  met  with  in  the  inflammatory  process,  which  is 
known  as  granulation  tissue.,  (See  "Inflammation  of  Connective 
Tissue.") 

G-ranulation  tissue  must  thus  be  regarded  as  the  most  elemen- 
tary form  of  embryonic  tissue.  It  is  met  with  not  only  in  an 
ordinary  granulation,  but  also  in  the  rapidly  growing  connec- 
tive tissue  of  the  embryo,  and  as  the  primary  stage  of  all  rapidly 
developed  new  formations  which  originate  from  connective  tissue. 
Structurally,  it  consists  of  small,  round,  finely  granular  cells 
from  yg^o  0  ^^  2  5^0  0  iiicli  in  diameter,  inclosing  an  ill-defined  nu- 
cleus, which  is  often  only  visible  after  the  addition  of  acetic  acid. 
These  cells  possess  no  limiting  membrane,  and  are  imbedded  in 
a  very  scanty,  soft,  homogeneous  intercellular  substance.  (See 
Fig.  19.) 

There  is  a  certain  class  of  new  formations  which  have  been 
described  by  Virchow  as  "  granulation  tumors."  They  consist 
in  the  first  place  of  a  granulation  tissue  ;  this  becomes  very  in- 
completely organized  into  a  fibrous  structure,  and  many  of  the 
elements  at  the  same  time  rapidly  undergo  retrogressive  changes, 
so  that  the  growth  is  ultimately  made  up  of  atrophied,  degener- 
ated, and  broken  down  cell-products,  imbedded  in  an  incom- 
pletely fibrillated  tissue.  These  are  the  growths  which  are  most 
characteristic  of  syphilis,  and  they  are  known  as  gummata  or 
gummy  tumors.     They  are  closely  allied  to  chronic  inflammatory 
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growths  on  the  one  hand,  and  to  the  small  round-celled  sar- 
comata on  the  other. 

Although  the  gummata  are  the  new  formations  most  charac- 
teristic of  syphilis,  all  syphilitic  growths  cannot  he  included 
under  this  head.  A  simple  fibrous  growth  is  as  frequently  the 
result  of  the  syphilitic  poison  as  a  true  gummy  tumor,  although 
as  evidence  of  syphilis  it  occupies  an  inferior  place.  The  two, 
however,  are  so  frequently  associated,  that  in  many  cases  it  he- 
comes  difficult  to  draw  a  sharj)  line  of  demarcation  between 
them  ;  a  formation  which  in  its  early  stage  is  simply  young  con- 
nective tissue,  may  subsequently  assume  either  in  whole,  or  in 
part,  the  characters  of  a  gummy  tumor.  It  will  therefore  be 
well  before  describing  the  gummata  to  say  a  few  words  on  the 
simple  j0.brous  growths. 

New  growths  of  connective  tissue  occur  for  the  most  part 
earlier  in  the  course  of  constitutional  syphilis,  than  the  gummy 
tumors.  They  are  the  homologous  growths  of  syphilis,  whereas 
the  gummata  are  more  heterologous.  They  are  met  with  in 
many  situations.  In  the  'periosteum^  where  they  constitute 
"  nodes,"  they  are  situated  in  the  deeper  layers  of  the  membrane, 
which  proliferate  and  form  an  embryonic  tissue  (periostitis). 
This  may  develop  into  a  fibrous  structure,  or  it  may  become  a 
true  gummy  growth.  These  changes  are  usually  attended  with 
thickening  of  the  subjacent  bone. 

In  the  lively  an  increase  of  fibrous  tissue  is  very  common  as 
the  result  of  syphilis ; — both  the  capsule  and  the  interlobular 
tissue  may  be  involved.  The  affection  of  the  capsule  consists 
in  an  irregular  thickening  and  puckering  of  its  substance ;  the 
thickened  portions  being  frequently  connected  with  dense  fibrous 
septa,  which  pass  into  the  interior  of  the  organ.  There  are 
usually  also  numerous  strong  peritoneal  adhesions.  The  inter- 
lobular change  is  very  similar  to  that  of  ordinary  cirrhosis.  It 
differs  in  being  less  uniform  and  general,  the  increase  of  connec- 
tive tissue  occurring  only  in  certain  regions,  or  around  certain 
branches  of  the  portal  vein ;  also  in  the  intercellular  network 
being  much  more  extensively  involved,  the  new  growth  often 
extending  to  the  centre  of  the  hepatic  lobules.  The  organ  thus 
becomes  much  more  irregularly  puckered  and  atrophied  than  in 
non-syphilitic  cirrhosis.  True  gummy  growths  may  originate 
subsequently  in  the  fibrous  septa. 
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In  the  limgs^  testicle^  muscle^  and  in  other  parts,  a  similar  hyper- 
plasia of  the  connective  tissue  may  take  place,  although  it  is 
less  frequent  in  thesesituations  than  in  the  liver  and  periosteum. 
In  all,  however,  the  new  tissue  is  characterized  by  the  irregu- 
larity of  its  distribution,  and  by  its  tendency  to  become  sub- 
sequently the  seat  of  gummy  growths. 

Structure  of  Gummata. — The  Gummata  consist  of  atrophied 
and  degenerated  elements  imbedded  in  a  scanty  and  obscurely 
fibrillated  stroma.  The  central  portions  of  the  growth  are  com- 
posed almost  entirely  of  closely  packed  granular  debris,  fat- 
granules,  and  cholesteriue,  amongst  which  there  may  be  an  ex- 
ceedingly scanty  fibrillated  tissue.  Surrounding  this  and  directly 
continuous  with  it,  is  a  more  completely  fibrillated  structure  ; 
whilst  the  peripheral  portions  of  the  growth — which  are  con- 
tinuous with  the  surrounding  tissue — consist  entirely  of  small 
round  cells,  resembling  granulation-cells  and  lymph-corpuscles. 
(Fig.  25.)  The  bloodvessels,  which  only  exist  in  the  external 
portions  of  the  growth,  are  very  few  in 
number.  •  ^^^'-  ^s- 

Development. — The  summata  always     „ .  \§ § ^XvC^"'- °°   « 
originate  from  connective  tissue.     The     "■'■■"       '     "'^     '  "sV. 
first  stage  in  the  process  consists  in  the     :"  ^A^:" 

formation  of  a  2:ranulation  tissue.    This     t-  « 

is  followed  by  the  incomplete  develop-     \ 
ment  of  the  new   tissue  into  a  fibrous     ''7  .     ~    ^ 
structure,  together  with   the    atrophy         ^  "^^^  „  ^o/,^ 

and  degeneration  of  many  of  the  young  r  "  ° ' 

elements.     The    degenerated    elements     Gummy  Growth  from  uver.  a. 

O  Central  portions  of  growth,    con- 

become  closely  packed  in  the  centre  of  tS^'^l^^^,^''^::-  ^.''Z 
the  growth,  whilst  proliferation  and  in-  "^l^JIrf'  '  ^"'^^  ^^'"'"'^  ^"'^ 
complete  fibrillation  continue  at  the  cir- 
cumference. The  three  zones  above  described,  thus  correspond 
with  the  .three  different  stages  of  the  growth  ; — the  peripheral 
zone,  which  is  continuous  with  the  surrounding  tissue,  is  the 
earliest  stage,  that  of  cell-proliferation ;  the  central  zone  repre- 
sents the  oldest  portions  of  the  growth,  which  have  undergone 
retrogressive  changes,  whilst  the  intermediate  and  more  fibrous 
zone  is  the  most  perfectly  developed  tissue.  The  bloodvessels, 
which  only  exist  in  the  zone  of  proliferation,  appear  to  become 
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obliterated  in  the  process  of  development,  and  this  probably  ac- 
counts for  the  rapid  degeneration  of  the  central  portions  of  the 
growth.  When  the  tumor  is  large,  it  may  sometimes  be  seen 
during  the  period  of  its  development,  to  be  made  up  of  several 
distinct  smaller  growths,  each  presenting  at  its  circumference 
the  more  perfect  cells,  whilst  its  central  parts  are  granular  and 
amorphous. 

Secondary  Changes. — The  onlj^  secondary  change  to  which 
the  gummata  are  liable,  is  the  gradual  drying  up  of  the  growth, 
and  its  transformation  into  a  firm  and  somewhat  caseous  mass. 
This  change  is  characteristic  of  these  tumors,  and  is  one  which 
they  invariably  undergo ;  and  upon  it  their  peculiar  physical 
characters  depend.  In  some  cases  the  process  of  absorption  may 
be  carried  still  farther,  and  nearly  the  whole  of  the  mass  become 
absorbed,  leaving  merely  the  fibrous  stroma  in  the  form  of  a 
cicatrix.  If  the  growth  is  situated  in  the  submucous  tissue,  the 
mucous  membrane  may  become  destroyed,  and  an  ulcer  form. 
This  is  seen  in  the  pharynx,  soft  palate,  and  other  parts. 

Physical  Characters,  &c. — The  physical  characters  of  the 
gummata  are  such  as  will  have  been  already  inferred  from  the 
description  of  their  structure.  During  the  earliest  stages  of 
their  development,  when  they  but  rarely  come  under  observa- 
tion, thej^  are  growths  of  a  soft  fibrous  consistence.  As  usually 
met  with,  however,  when  their  growth  is  more  complete,  they 
are  firm  yellowish-white  masses,  having  in  many  situations  the 
appearance,  on  section,  of  a  horse-chestnut.  These  are  sur- 
rounded by  a  translucent  fibrous-looking  tissue,  which  often  has 
somewhat  the  appearance  of  a  capsule.  They  vary  considerably 
in  size,  and  from  their  mode  of  growth,  are  associated  in  such  a 
w^ay  with  the  surrounding  structures  that  their  limits  are  very 
imperfectly  defined,  and  their  complete  enucleation  is  impos- 
sible. 

The  gummata  are  the  new  formations  most  characteristic  of 
syphilis,  and  their  distribution  is  almost  coextensive  with  that 
of  syphilitic  lesions.  They  are  met  with  in  the  skin  and  sub- 
cutaneous cellular  tissue,  in  the  submucous  tissue,  in  intermus- 
cular septa  and  fibrous  membranes,  in  bones,  and  in  the  connec- 
tive tissue  of  organs—especially  of  the  liver,  brain,  testicle,  and 
kidney.     Some  forms  of  periosteal   node,  the  deep   ulcerating 


THE    GUMMATA.  117 

growths  in  the  pharynx,  soft  palate,  tongue,  larynx,  and  in  other 
parts,  are  all  examples  of  the  same  formation.^ 

The  simple  fibrous  growths,  as  already  stated,  often  subse- 
quently become  gummy  tumors:  this  is  seen  in  the  growths 
beneath  the  periosteum  (nodes),  in  the  liver,  and  in  other  parts. 

Clinical  Characters. — -The  existence  of  gummy  tumors 
must  be  res-arded  as  the  strono-est  evidence  of  the  existence  of 
constitutional  syphilis,  especially  if  they  are  multiple,  and 
generally  distributed.  These  growths  do  not  possess  the  prop- 
erty of  reproducing  themselves  in  other  parts,  they  are,  there- 
fore, clinically,  innocent. 

1  These  true  gummy  ulcerations  mu?t  be  distinguished  from  the  superficial 
ulcerations  resulting  from  hyperplasia  of  the  lymphatic  structures,  which  also 
occur  in  syphilis. 
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CHAPTER  XV. 

THE  MYXOMATA. 

The  Myxomata  are  tumors  consistina;  of  mucous  tissue. 
Mucous  tissue  is  a  translucent  and  succulent  connective  tissue, 
the  intercellular  substance  of  Avhich  yields  mucin.  Physiologi- 
cally, this  tissue  is  met  with  in  two  forms,  and  in  two  situations: 
one — in  the  vitreous  humor  of  the  eye,  in  which  the  cells  are 
roundish  and  isolated,  the  other — in  the  umbilical  cord,  in  which 
the  cells  are  fusiform  or  stellate,  and  give  off  fine  trabeculse 
which  anastomose  with  one  another.  In  both,  the  intercellular 
substance  is  homogeneous  and  yields  mucin.  The  connective 
tissues  generally  in  their  embryonic  condition,  as  ah^eady  stated 
when  describing  '•  mucoid  degeneration,"  possess  an  intercellular 
substance  containing  large  quantities  of  mucin.  I^ew  forma- 
tions may  undergo  a  mucoid  change,  and  thus  closely  resemble 
in  their  physical  and  chemical  characters,  the  myxomas.  A 
myxoma,  however,  is  a  growth  which  from  its  commencement 
consists  of  mucous  tissue.  The  myxomata  are  thus  very  closely 
allied  to  the  sarcomata,  and  by  many  are  included  in  the  same 
class  of  new  formations. 

Structure. — The  cells  present  the  two  varieties  met  wdth  in 
the  physiological  tissues.  The  majority  are  angular  and  stellate, 
with  long  anastomosing  prolongations  and  trabecules.  (Fig.  26.) 
Others  are  isolated,  and  fusiform,  oval,  or  spherical  in  shape. 
They  usually  possess  one,  in  some  cases  two  distinct  nuclei. 
Their  contour  is  very  indistinct,  owing  to  the  refracting  nature 
of  the  intercellular  substance.  The  latter  is  very  abundant, 
perfectly  homogeneous,  of  a  soft  gelatiniform  consistence,  and 
yields  large  quantities  of  mucin  ;  amongst  it  are  a  varying  num- 
ber of  amoeboid  cells  The  bloodvessels,  which  are  not  numerous, 
are  readily  visible  and  easily  isolated.  A  few  elastic  fibres  are 
sometimes  seen  between  the  cells. 

Development. — The  myxomata  always  originate  from  one  of 
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the  connective  tissues.  Adipose  tissue  is  their  most  favorite 
seat — either  the  subcutaneous,  the  submucous,  or  the  inter- 
muscular adipose  tissue.     They  also  grow  from  the  medullary 


Fig.  26. 


Myxoma,     x  300.    (Rindfleisch.) 

tissue  of  bone,  the  connective  tissue  of  orgMns,  and  from  the 
connective  tissue  of  the  brain,  spinal  cord,  and  nerves.  They 
are  usually  separated  from  the  surrounding  structures  by  a 
fibrous  capsule,  although  they  sometimes  increase  by  the  con- 
tinuous invasion  of  their  matrix.  Their  growth  is  usually  slow, 
but  they  may  attain  an  enormous  size. 

Secondary  Changes. — Of  these  the  most  common  is  rupture 
of  the  capillaries,  hemorrhage,  and  the  formation  of  sanguineous 
cysts ;  this,  however,  is  less  frequent  than  in  the  sarcomata. 
The  cells  themselves  may  undergo  mucoid  or  fatty  degeneration, 
and  thus  be  destroyed  ;  this  is  usually  accompanied  by  liquefac- 
tion of  the  intercellular  substance. 

Varieties. — The  varieties  of  myxoma  depend  principally 
upon  its  combination  with  other  growths.  The  most  common 
is  a  combination  with  lipoma,  adipose  tissue  being  the  tissue 
from  which  it  most  frequently  originates.  Combinations  with 
sarcoma  and  enchondroma  are  also  frequently  met  with. 

Physical  Characters,  &c. — The  myxomata  are  of  a  peculiar, 
soft,  gelatiniform  consistence,  and  of  a  pale  grayish  or  reddish- 
white  color.  On  scraping  the  cut  surface,  they  yield  a  tena- 
cious, mucilaginous  liquid,  in  which  may  be  seen  the  cellular 
elements  of  the  growth.  They  are  most  frequently  met  with 
in  the  later  periods  of  life.  Their  most  common  .seats  are  those 
of  adipose  and  nervous  tissue.  They  may  also  grow  from  the 
placenta,  constituting  the  so-called  "  hydatiform  degeneration." 
When  situated  in  superficial  parts  they  may  become  peduncu- 
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lated.    In  the  submucous  tissue  of  the  nose,  they  constitute  one 
form  of  nasal  polypus. 

Clinical  Characters. — Clinically,  the  myxomata  are  for  the 
most  part  benign  growths.  If  completely  removed,  they  rarely 
recur.  Sometimes,  however,  they  exhibit  malignant  characters, 
recurring  both  locally  and  in  internal  organs.  Probably,  in 
many  cases,  these  malignant  characters  are  owing  to  the  com- 
bination of  the  myxoma  with  some  other  growth. 


THE    LIPOMATA. 


121 


CHAPTEE    XVI. 

THE    LIPOMATA. 

A  GENERAL  new  formation  of  adipose  tissue  constituting  obesity^ 
has  already  been  described  under  "  fatty  infiltration."  A  local- 
ized and  circumscribed  formation,  constitutes  a  lipoma  or  fatty 
tumor. 

Structure. — The  lipomata  resemble  in  their  structure  adipose 
tissue.  (Fig.  27.)     They  consist  of  cells  containing  fat,  and  a 

Fig.  27. 


Lipoma.    Some  of  the  cells  contain  crystallized  fatty  acids,    x  200. 

variable  quantity  of  common  connective  tissue.  The  cells,  like 
those  of  adipose  tissue,  though  usually  somewhat  larger — are 
more  or  less  round,  or  polygonal  in  shape,  and  are  distended 
with  fluid  fat.  The  nucleus  and  protoplasm  are  so  compressed 
against  the  cell-wall  by  the  fluid  contents,  that  although  their 
existence  may  always  be  demonstrated  by  treatment  with  re- 
agents, they  are  usually  only  readily  visible  when  the  cell  is  at- 
rophied and  contains  less  fat.  (See  Fig.  2,  a.)  The  connective 
tissue,  which  varies  in  amount,  unites  the  cells  in  masses  or  lob- 
ules of  various  sizes,  and  also  in  most  cases,  forms  a  capsule 
around  the  tumor.  Bloodvessels  are  distributed  in  the  fibrous 
septa. 

Development. — The  lipomata  grow  from  adipose,  or  from 
common  connective  tissue.     Adipose  tissue,  it  must  be  remem- 
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bered,  is  merely  connective  tissue  containing  numerous  cells 
which  are  infiltrated  with  fat ;  and  its  growth  consists,  either 
in  the  infiltration  of  more  of  these  cells,  or  in  a  proliferation  of 
the  cells,  and  an  accumulation  of  fat  in  those  newly  developed. 
A  lipoma  in  the  same  way  originates  by  a  localized  proliferation 
of  cells,  which  as  they  are  produced  become  infiltrated  with  fat. 
The  growth  of  these  tumors  is  always  very  slow,  and  they  are 
usually  encapsuled  by  a  layer  of  fibrous  tissue. 

Secondary  Changes. — Secondary  changes  in  the  lipomata  are 
not  common — their  fibrous  septa  may,  however,  become  calcified, 
or  even  ossified,  and  the  fatty  tissue  undergo  a  process  of  lique- 
faction. Softening  may  also  occur  from  a  mucoid  change. 
Sometimes  they  become  the  seat  of  an  inflammatory  process, 
then  when  situated  in  the  subcutaneous  tissue,  the  skin  over 
them  becomes  adherent  and  ulcerates,  and  a  fungating  mass  is 
the  result. 

Physical  Characters,  &c. — The  situation  of  the  lipomata  is 
almost  coextensive  with  that  of  adipose  and  connective  tissue. 
They  occur  most  frequently,  hoM'ever,  in  those  parts  in  which 
fat  is  normally  met  with,  as  in  the  subcutaneous  tissue,  the  inter- 
muscular septa,  and  in  the  connective  tissue  of  glands.  They 
also  occur  in  the  subsynovial  tissue,  and  in  the  submucous  tis- 
sue of  the  stomach  and  intestines.  They  sometimes  attain  an 
enormous  size.  They  are  lobulated,  and  are  usually  surroanded 
by  a  fibrous  capsule  which  separates  them  from  the  adjacent 
structures.  On  section  they  present  the  ordinary  appearance  of 
adipose  tissue.  Their  consistence  varies  with  the  amount  of 
fibrous  tissue  which  they  contain.  They  are  usually  single, 
though  not  unfrequently  multiple.  In  their  growth  they  some- 
times become  pedunculated. 

Clinical  Characters. — Clinically,  the  lipomata  are  perfectly 
innocent. 
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CHAPTEK   XVIL 

THE  ENCHONDROMATA. 

The  Enchondromata  are  tumors  liistologieally  resembling 
cartilage. 

Structure. — Like  cartilage  they  consist  of  cells  and  an  inter- 
cellular substance,  which  present  all  the  variations  observed  in 
the  normal  tissue.  (Fig.  28.)     The  intercellular  substance  may 
be  hyaline,  faintly  or  distinctly  fibrous,  or 
mucoid.     A¥hen   fibrous,  the  fibres  may  be  ^^*^-  ^^• 

arranged  like  those  of  fibrous  cartilage,  or 
more  or  less  concentrically  around  the  cells 
as  in  the  reticular  cartilages  of  the  ear  and  ^  "^9  (^-^ 
larynx.  The  cells  may  be  very  numerous,  ^^  f^y''^'^ 
or  few  in  proportion  to  the  matrix.  They  Ench^droma  x  ^oo 
are  round,  oval,  spindle-shaped  or  stellate. 
In  the  hyaline  forms  they  are  usually  large  and  round  or  oval ; 
in  the  fibrous  forms  they  are  often  smaller  and  spindle-shaped, 
more  resembling  those  of  connective  tissue ;  and  in  the  mucoid 
forms,  they  are  more  commonly  stellate  and  branched,  like  those 
of  the  umbilical  cord.  They  are  either  single  or  arranged  in 
groups,  and  are  usually  surrounded  by  a  fibrous  capsule,  though 
this  is  often  very  indistinct.  They  inclose  one  or  more  nuclei 
and  slightly  granular  contents ;  sometimes  a  cell-wall  cannot  be 
distinguished.  In  addition  to  the  intercellular  substance,  the 
growth  is  usually  divided  into  several  lobes,  by  bands  of  fibrous 
tissue ;  these  lobes  are  often  very  distinct,  so  that  the  growth 
appears  to  be  made  up  of  several  separate  tumors.  The  fibrous 
tissue  in  most  eases  also  encapsules  the  growth  and  separates  it 
from  the  surrounding  structures.  The  vessels,  which  are  often 
very  numerous,  are  distributed  in  the -fibrous  septa. 

Development. — The  enchondromata  most  frequently  originate 
from  bone  and  common  connective  tissue,  very  rarely  from  car- 
tilage.    Cartilage  itself,  and  especially  fibrous  cartilage,  is  very 
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closely  allied  to  connective  tissue ;  it  is  developed  from  connec- 
tive tissue,  and  never  from  cartilage  or  bone.  It  grows  from 
the  deeper  layers  of  tlie  perichondrium,  which  proliferate  and 
form  an  embryonic  tissue ;  the  young  cells  become  cartilage-cells, 
and  these  probably  form  the  matrix,  which  is  either  homogene- 
ous or  fibrillated,  constituting  in  the  one  case  hyaline,  and  in 
the  other  fibrous  cartilage.  The  development  of  enchondroma 
from  connective  tissue  is  precisely  similar  to  the  physiological 
process. 

In  the  development  of  enchondroma  from  osseous  tissue,  the 
medulla  is  the  source  of  the  new  growth.  This  proliferates,  the 
osseous  trabeculEe  are  absorbed,  the  neighboring  medullary 
spaces  open  one  into  the  other,  and  in  this  manner  a  large 
medullary  cavity  is  produced.  In  the  centre  of  this,  the  young 
cells  first  formed,  enlarge  and  become  separated  by  a  homogene- 
ous, or  less  frequent]}',  slightly  fibrillated,  intercellular  sub- 
stance, and  thus  is  produced  a  mass  of  cartilage  in  the  centre  of 
the  medullary  tissue.  This  graduall}^  increases  till  ultimately 
a  layer  of  fibrous  tissue  is  formed  around  it,  and  its  further 
growth  takes  place  from  the  tissue  of  its  capsule. 

Lastly,  cartilaginous  growths  may  originate  from  cartilage 
itself.  These  are  seen  on  the  surface  of  the  articular  cartilages 
in  chronic  rheumatism,  and  sometimes  on  the  costal  and  inter- 
vertebral cartilages.  They  are  simply  local  outgrowths,  from 
pre-existing  cartilage.  They  rarely  attain  a  large  size,  and  in 
structure  and  physical  characters,  more  closely  resemble  normal 
cartilage  than  the  other  forms  of  enchondroma.  They  are  often 
described  as  enchondroses. 

Secondary  CnANaES. — Of  these,  calcification  is  perhaps  the 
most  common.  It  affects  different  parts  of  the  growth,  com- 
mencing in  the  capsules,  and  then  involving  the  intercellular 
substance.  Ossification  also  frequently  occurs  ;  it  commences  at 
separate  centres,  and  spiculte  of  bone  are  formed,  which  traverse 
the  tumor  in  various  directions.  Fatty  degeneration  and  mucoid 
softening  are  common  changes,  and  may  lead  to  the  formation 
of  large  softened  masses  which  present  the  appearance  of  cysts. 
In  rare  cases  the  skin  covering  the  tumor  ulcerates,  and  a  fun- 
gating  mass  protrudes. 

Varieties. ^ — The  varieties  of  enchondroma  depend  upon  the 
nature  of  the  intercellular  substance.     There  are  thus  hyaline, 
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fibrous,  and  mucoid  encliondromata  ;  these,  however,  are  usually 
combined  in  various  degrees  in  the  same  tumor.  Asa  rule,  those 
originating  from  the  medulla  of  bone,  are  of  the  hyaline  and 
mucoid  class,  whilst  those  originating  from  connective  tissue  in 
other  situations,  are  more  frequentl}^  librous.  The  rapidly  grow- 
ing fibrous  forms  approach  very  closely  the  confines  of  the  sar- 
comata, the  mucoid  forms  the  confines  of  the  myxomata ;  and 
these  varieties  often  appear  to  be  associated  in  the  same  tumor. 
Enchondroma  is  sometimes  associated  with  encephaloid  cancer, 
especially  in  the  testicle. 

A  variety  of  enchondroma  has  been  described  under  the  name 
of  osteo-chondroma,  which  in  structure  more  closely  resembles 
bone  than  cartilage.  It  consists  of  a  tissue  similar  to  that  met 
with  between  the  periosteum  and  bone  in  rickets,  which  from 
its  resemblance  to  osseous  has  been  called  osteoid  tissue.  This 
tissue  only  requires  calcifying  to  become  true  bone.  Like  bone 
it  is  made  up  of  trabeculas  and  medullary  spaces,  but  the  tra- 
beculfe,  instead  of  bone-corpuscles  and  lamellae,  consist  of  small 
angular  cells  without  a  capsule,  situated  in  an  obscurely  fibrilla- 
ted  matrix,  which  in  part  is  calcified.  The  medullary  spaces 
contain  a  fibrous  stroma  and  many  bloodvessels.  The  osteo- 
chondromata,  although  consisting  mainly  of  this  osteoid  tissue, 
contain  also  a  small  proportion  of  cartilage.  Thej'  originate 
beneath  the  periosteum,  their  common  seat  being  the  ends  of  the 
long  bones.  Their  growth  is  very  rapid,  and  they  often  attain 
an  enormous  size. 

Physical  Characters,  &c. — The  enchondromata  occur  most 
frequently  in  early  life.  About  three-fourths  of  them  are  met 
with  in  the  osseous  system,  where  they  grow  either  from  the 
medulla  or  from  the  periosteum  :  their  favorite  seat  is  the  ex- 
tremities of  the  fingers  and  toes.  The  remaining  fourth  occur 
most  frequently  in  the  parotid  gland  and  in  the  testicle.  They 
occasionally  grow  in  the  subcutaneous  cellular  tissue  of  the 
mammae  and  lungs.  They  are  usually  single  except  when  occur- 
ring on  the  fingers  and  toes,  in  which  situations  they  are  more 
frequently  multiple.  They  consist  of  a  single  tumor,  or  of 
several  smaller  tumors  held  together  by  fibrous  tissue.  Their 
consistence  is  softer  than  that  of  cartilage,  sometimes  it  ap- 
proaches that  of  a  soft  jelly.     Their  growth  is  usually  slow, 
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though  in  the  softer  forms  and  in  those  growing  in  the  medulla 
of  bone,  it  is  often  very  rapid.  They  may  attain  an  enormous 
size. 

Clinical  Characters. — The  enchondromata  must  for  the 
most  part  be  regarded  as  innocent  growths.  Those  homologous 
forms  w^hich  originate  from  cartilage,  and  have  been  called 
"  Enchondroses,"  differ  in  all  respects  from  the  heterologous, 
and  never  exhibit  malignant  characters.  The  more  heterologous 
forms  originating  from  connective  tissue  and  bone,  are  usually 
encapsuled,  and  in  most  cases  produce  merely  local  eftects, 
although  these,  from  the  jDarts  involved  and  the  rapidity  of 
growth,  are  often  very  injurious.  The  softer  forms,  however, 
and  especially  those  which  occur  in  the  medulla  of  bone,  some- 
times exhibit  malignant  characters.  These  grow  the  most 
rapidly,  and  are  often  not  limited  by  a  fibrous  capsule ;  they  may 
therefore  recur  locally  after  removal.  In  some  cases  they  have 
also  infected  the  lymphatic  glands,  and  recurred  in  the  lungs. 
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CHAPTEE   XVIII. 

THE  OSTEOMATA. 

The  Osteomata  or  osseous  tumors  are  tumors  consisting  of 
osseous  tissue.  A  new  formation  of  bone  occurs  under  various 
circumstances.  Irritative  conditions  of  the  bone  and  periosteum 
are  often  attended  by  a  large  formation  of  new  bone.  This  is 
seen  after  fractures,  in  which  there  is  not  only  a  formation  ot 
bone  from  the  bone  itself,  but  also  from  the  periosteum  and  ad- 
jacent "fibrous  structures  (permanent  and  provisional  callus). 
Chronic  inflammation  of  the  periosteum  is  also  frequently  fol- 
lowed by  thickening  of  the  bone  beneath  it.  These,  however, 
are  inflammatory  formations,  and  have  not  an  independent 
growth  like  the  osseous  tumors. 

Structure.— Osseous  tumors  in  structure  resemble  normal 
bone.     There  are  three  varieties : 

1.  The  Eburnated  Osteomata.— These  consist  of  dense,  compact, 
osseous  tissue.  The  lamellae  are  arranged  concentrically  and 
parallel  to  the  surface  of  the  tumor.  There  is  a  complete  ab- 
sence both  of  bloodvessels  and  of  cancellous  tissue. 

2.  The  Compact  Osteomata. — These  are  formed  of  a  tissue 
similar  to  that  of  the  compact  tissue  of  the  long  bones  ;  differing 
only  in  the  arrangement  of  the  Haversian  canals  and  canaliculi, 
which  is  less  regular  than  in  normal  bone. 

3.  The  Canaellous  Osteomata. — These  consist  of  cancellous 
osseous  tissue.  The  medullary  spaces  may  contain  embryonic 
tissue,  a  fibrillated  tissue,  or  fat. 

Development. — Osseous  tumors  like  normal  bone,  can  originate 
only  from  cartilage  or  from  connective  tissue.  In  both  cases  the 
process  is  precisely  similar  to  that  of  physiological  ossification. 

Varieties. — The  osteomata  are  divisible  into  two  classes,  ac- 
cording to  their  seat, — the  homologous  osteomata,  or  exostoses^ 
and  the  heterologous  osteomata,  or  osteophytes. 

The  homologous  osteomata  or  exostoses  are  outgrowths  from  pre 
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existing  bone,  growing  either  from  the  periosteum,  from  the 
articular  cartilage,  or  from  the  medulla.  Those  growing  from 
the  periosteum  occur  most  frequently  on  the  external  and  internal 
surfaces  of  the  skull ;  the  orbit  is  an  especially  favorite  seat, 
and  here  they  are  often  dense  and  eburnated.  They  are  also 
common  on  the  upper  and  lower  jaws,  and  in  this  situation  they 
may  grow  from  the  dental  periosteum.  There  is  usually  a  line 
of  demarcation  between  them  and  the  subjacent  bone,  the  new 
tissue  of  the  tumor  being  distinct  from  the  compact  tissue  of 
the  bone.  The  periosteum  from  which  they  grow  covers  them, 
and  is  continuous  with  that  of  the  old  bone. 

The  exostoses  growing  from  the  articular  cartilages  occur  at 
the  ends  of  the  long  bones.  In  structure  they  are  much  more 
cancellous  than  the  periosteal  growths,  and  their  outline  is  less 
regular.  The  medullary  exostoses — or  more  properly,  en-ostoses 
are  the  least  frequent ;  they  originate  in  the  medullary  tissue. 

The  heterologous  osteomata  or  osteophytes  originate  apart  from 
bone,  growing  from  the  connective  tissue,  or  from  cartilage. 
They  are  much  less  common  than  the  homologous  growths,  and 
must,  in  most  cases,  be  regarded  rather  as  inflammatory  forma- 
tions than  as  tumors.  Such  formations  of  bone  are  met  with 
in  tendons,  in  the  cartilages  of  the  larynx  in  chronic  laryngitis, 
in  the  bronchi,  in  articular  synovial  membranes,  in  muscle,  in 
the  arachnoid  and  pia  mater,  and  occasionally  in  the  lungs  and 
brain.  They  must  be  distinguished  from  calcareous  deposits,  in 
which  there  is  no  new  formation.  (See  "  Calcareous  Degenera- 
tion.") 

Clinical  Characters. — The  osteomata  are  perfectly  innocent 
tumors.  Their  growth  is  very  slow,  although  they  sometimes 
attain  a  considerable  size.  They  are  often  hereditary  and  multi- 
ple, in  which  case  they  usually  occur  in  early  life.  Those  osseous 
growths  which  sometimes  exhibit  malignant  characters,  are 
sarcomata,  enchondromata,  or  cancers  which  have  undergone 
partial  ossification.  From  these,  true  osteomata  must  be  care- 
fully distinguished. 
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CHAPTER   XIX. 

THF]  LYMPHOMATA. 

The  Lymphomata  are  new  formations,  consisting  of  lympliatic, 
or,  as  it  is  more  commonly  called,  adenoid  tissue.  Adenoid  tissue 
is  the  tissue  composing  the  follicles  of  the  lymphatic  glands,  and 
the  Malpighian  corpuscles  of  the  spleen,  and  existing  in  many 
other  organs  belonging  to  the  lymphatic  system.  This  tissue  is 
now  known  to  have  a  much  more  general  distribution  than  was 
formerly  supposed ;  it  not  only  constitutes  the  follicles  of  the 
lymphatic  glauds,  and  the  Malpighian  corpuscles  of  the  spleen, 
but  also  Peyer's  glands,  and  the  solitary  glauds  of  the  intestine, 
the  follicles  of  the  pharynx  and  tonsils,  the  Thymus  gland,  and 
the  trachoma  glands  of  the  conjunctiva.  Recently  it  has  also 
been  found  to  exist  around  the  bloodvessels  of  the  pia  mater 
and  of  other  parts,  in  the  peribronchial  connective  tissue,  in 
the  pleura  immediately  beneath  its  epithelium,  in  the  perito- 
neum, in  the  mucous  membrane  of  the  alimentary  canal,  and  in 
the  medulla  of  bone. 

Structure. — Adenoid  tissue,  wherever  it  exists,  possesses  the 
same  general  structure,  and  the  follicle  of  a  lymphatic  gland 
may  be  taken  as  the  type,  not  only  of  the  physiological  tissue, 
but  also  of  the  pathological  growths. 

This  tissue  consists  essentially  of  a  delicate  ^^^  29 

reticulum,  within  the  meshes  of  which  are  con-  ,, 

tained  lymphatic  cells — the  so-called  lymph-cor-  -aO^^ 

puscles.     The  reticulum  is  made  up  of  very  fine  J.i>^¥y, 

fibrils,  which  form  a  close  network,  the  meshes  JS'^^ 

of  which  are  only  sufiiciently  large  to  inclose  a        ^'^^^%^- 
few,  or  even  a  single  corpuscle,  in  each.     (Fig. 
29.)     The  fibrils  usually  present  a  more  or  less  i.n jTu"^ TTaL^'Tf 
homogeneous   appearance,  and   amongst    them  4(jo'.°""^  Phtinsis. 
there  are  a  few  scattered  nuclei. 

The  lymphatic  cells,  or  lymph-corpuscles,  which  constitute 
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the  greatest  part  of  the  tissue,  can  iu  most  cases  be  readily  iso- 
lated from  the  meshes  of  the  reticulum.  They  are  identical  in 
their  characters  with  the  white  corpuscles  of  the  blood,  and  like 
these  are  contractile,  and  possess  the  power  of  spontaneous 
movement.  As  usually  seen  after  death,  they  are  spheroidal, 
pale,  semi-tralisparent  bodies,  varying  considerably  in  size,  and 
also  presenting  slight  differences  in  their  structure.  Some  are 
granular,  and  appear  to  possess  no  nucleus  ;  in  others,  a  distinct, 
simple,  or  compound  nucleus  is  visible,  which  is  usually  also 
granular ;  others  again  are  much  larger,  and  contain  two  or  even 
three  nuclei.  (See  Fig.  31.) 

Development. — The  lymphomata  originate  for  the  most  part 
from  adenoid  tissue,  being  simply  overgrowths  of  pre-existing 
lymphatic  structures.  At  the  same  time  it  is  probable  that  the 
new  elements  are  in  some  cases  partly  derived  from  migrated 
blood-corpuscles,  which  multiply  subsequently  to  their  escape 
from  the  vessels.  (See  "  Leukiaemia.")  These  growths  are  there- 
fore usually  homologous.  They  may,  however,  be  in  a  certain 
sense  heterologous.,  either  owing  to  the  new  tissue  extending 
considerably  beyond  the  confines  of  the  old,  or  to  its  growth 
in  situations  where  it  is  normally  almost  entirely  w^anting. 
Whether  they  are  ever  heterologous  in  the  strict  sense  of  that 
term,  originating  from  anj-  other  than  lymphatic  tissue,  appears 
to  be  extremely  doubtful. 

Varieties. — The  lymphomata  include  the  three  following 
varieties :  simple  lymphoma.,  leukmnia,  and  tubercle.  Each  of 
these  must  be  considered  separatel3\ 

SIMPLE    LYMPHOMA. 

A  simple  non-inflammatory  enlargement  of  a  lymphatic  gland, 
not  resulting  from  any  obvious  irritation,  undergoing  no  retro- 
gressive changes,  and  like  a  tumor  having  a  tendency  continually 
to  increase,  may  be  called  a  simple  lym-phoma. 

The  enlargement  is  owing  to  a  hyperplasia  of  the  elements  of 
the  gland — a  hyperplasia  which  is  characterized  hj  its  chron- 
icity.,  and  tendency  to  continue.  The  newly-formed  elements  un- 
dergo no  retrogressive  changes,  and  hence  the  size  of  the  gland 
becomes  permanently  increased.  The  lymph-Corpuscles  through- 
out the  gland  increase  in  number,  many  of  them  at  the  same 
time  increase  in  size,  and  the  larger  cells  often  contain  several 
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nuclei.  Whether  the  migration  of  blood-corpuscles  takes  any 
part  in  the  process,  is  unknown.  If  this  general  hyperplasia  is 
rapid,  the  gland  becomes  soft  and  pulpy  in  consistence,  and  the 
cortical  and  medullary  portions  are  no  longer  distinguishable. 
As  the  growth  continues,  there  is  usually  at  the  same  time  an 
increase  in  the  stroma  of  the  gland,  the  trabecules  and  capsule 
become  denser  and  more  fibrous,  so  that  ultimately  the  con- 
sistence of  the  enlarged  gland  may  be  firmer  than  natural.  The 
slower  and  more  chronic  the  growth,  the  greater  is  the  increase 
in  the  fibrous  structures. 

Sometimes  the  enlargement  of  the  glands  appears  in  the  first 
place  to  be  of  an  inflammatory  nature,  and  to  result  from  some 
irritation,  but  upon  this  being  removed,  the  glands  instead  of 
subsiding  continue  to  increase.  In  most  cases,  however,  no  such 
source  of  irritation  is  discoverable. 

The  glands  which  are  especially  prone  to  this  disease  are  the 
cervical,  the  submaxillary,  the  axillary,  the  inguinal,  the  bron- 
chial, and  the  abdominal  glands.  Usually  only  a  single  gland 
or  a  single  group  of  glands  is  affected  ;  sometimes,  however,  the 
growth  is  more  general.  As  the  glands  enlarge,  they  gradually 
unite,  so  that  ultimately  they  may  form  very  large  lobulated 
tumors.  If  these  are  situated  in  the  thorax,  they  may  by  their 
pressure  cause  death. 

The  lymphatic  structures  in  the  intestine  may  in  the  same 
way  become  enlarged,  and  project  so  as  to  form  polypi.  The 
enlargement  of  the  spleen  in  ague  is  also  probably  of  the  same 
nature. 

LEUKEMIA. 

Leukaemia  is  a  disease  characterized  by  a  permanent  and  con- 
tinuous increase  in  the  number  of  the  white  corpuscles  in  the 
blood,  which  increase  is  associated  Avith  a  new  formation  of 
lymphatic  .tissue  in  the  spleen,  in  the  lymphatic  glands,  and 
sometimes  in  other  organs.  Eespecting  the  relation  which  sub- 
sists between  the  new  growth  of  lymphatic  tissue  and  the  in- 
crease in  the  number  of  the  white  blood-corpuscles,  it  is  probable, 
as  stated  by  Virchow,  that  the  former  is  a  cause  of  the  latter,  and 
that  the  increase  is  partly  due  to  a  larger  number  of  lymphatic 
elements  entering  the  blood  than  in  health.  At  the  same  time 
this  cannot  be  admitted  to  be  the  only  cause  of  the  increase,  as 
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new  growths  of  lympliatic  tissue  may  take  place  in  these  organs 
without  the  production  of  any  leuksemia.  It  is  probable  that 
the  power  of  the  white  blood-corpuscles  and  lyraph-corpuscles 
to  form  red  corpuscles  is  diminished.  Possibly,  also,  the  white 
corpuscles  may  increase  by  multiplication  in  the  blood. 

The  new  formation  of  lymphatic  tissue  is  in  the  first  place 
hyperplastic^  taking  place  in  the  spleen  and  in  the  lymphatic 
glands;  subsequently,  however,  it  may  become  heteroplastic^  and 
the  liver,  the  kidneys,  the  lungs,  and  other  organs,  may  become 
infiltrated  with  lymphatic  elements.  The  growth  is  a  continu- 
ous one;  the  new  elements,  many  of  them,  enter  the  blood,  the 
remainder,  not  undergoing  au}^  retrogressive  changes,  give  rise 
to  an  increase  in  the  size  of  the  organs  in  which  they  are  gene- 
rated. 

The  new  growth  may  commence  in  the  spleen  or  in  the  lym- 
phatic glands.  In  most  cases  the  spleen  alone  is  involved. 
Sometimes  the  growth  in  the  spleen  is  associated  with  a  similar 
one  in  the  lymphatic  glands.  In  rare  cases,  the  lymphatic 
glands  are  the  sole  seats  of  the  hyperplastic  process. 

In  the  spleen — which  must  thus  be  regarded  as  the  most 
important  organ  in  the  production  of  leuktemia — the  first  stage 
in  the  process  is  one  of  hyper?emia.  The  organ  becomes  exceed- 
ingly vascular,  and  the  cells,  both  of  the  pulp  and  of  the  Mal- 
pighian  corpuscles,  increase  in  number.  The  process,  however, 
soon  becomes  principally  limited  to  the  Malpighian  corpuscles. 
In  these  the  cells  continue  to  multiply  rapidly,  many  new  blood- 
vessels are  formed,  and  the  corpuscles  thus  increase  in  size.  They 
sometimes  attain  the  size  of  a  hazel-nut,  and  are  seen  as  firm, 
whitish  nodules  of  an  irregular  shape,  scattered  through  the 
much  enlarged  and  vascular  organ.  As  the  Malpighian  cor- 
puscles increase  in  size,  the  surrounding  pulp  gradually  atro- 
phies, and  often  becomes  deejDly  pigmented.  The  trabeculse  at 
the  same  time  become  thicker  and  more  fibrous.  The  organ 
thus  becomes  firmer  in  consistence,  and  the  enlarged  Malpighian 
corpuscles  make  up  the  chief  part  of  its  bulk.  The  capsule  also 
becomes  thickened,  and  forms  adhesions  with  the  surrounding 
viscera. 

In  the  lymphatic  glands  the  process  is  precisely  similar  to  that 
in  the  spleen,  the  follicles  of  the  gland  being  the  chief  seats  of 
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the  hyperplasia.     The  glands  become  enlarged,  soft,  and  vas- 
cular. 

In  course  of  time  the  disease  may  become  heteroplastic.,  and 
a  large  formation  of  lymphatic  tissue  take  place  in  organs, 
in  which  normally  it  is  almost  entirely  wanting.  This  hetero- 
plastic tissue  consists  for  the  most  part  of  white  blood-corpus- 
cles, which  have  migrated  from  the  enlarged  and  dilated  ves- 
sels, and  have  infiltrated  the  surrounding  structures;  it  must, 
therefore,  be  regarded  as  an  infiltration  rather  than  as  a  true 
new  formation.  It  is  probable,  however,  that  it  partly  orig- 
inates either  from  the  connective  tissue  of  the  organ,  or  from 
the  perivascular  adenoid  tissue. 

The  organ  which  is  the  most  frequent  seat  of  the  heteroplastic 
growth  is  the  liver.  Here,  the  vessels  throughout  the  organ 
become  enlarged  and  distended  with  white  blood,  and  the  infil- 
tration commencing  in  the  interlobular  tissue,  gradually  extends 
into  the  lobules  themselves.  This  is,  in  most  eases,  attended  by 
an  increase  in  the  size  of  the  hepatic  cells.  The  liver  thus  be- 
comes considerably  enlarged,  tbe  lobules  are  large  and  distinct, 
and  are  in  many  parts  seen  to  be  separated  by  a  grayish-white 
substance,  which  is  the  new  lymphatic  tissue.  As  the  infiltra- 
tion extends  the  lobules  become  compressed  and  atrophy,  and 
the  new  tissue  is  seen  as  graj' ish-white  masses  scattered  through 
the  substance  of  the  organ.  Associated  with  this  infiltration 
there  is  often  a  formation  of  small  round  nodules,  closely  resem- 
bling miliary  tubercle,  from  which  they  are  distinguished,  how- 
ever, by  the  absence  of  any  degenerative  changes. 

In  the  kidney.,  which  is  also  frequently  aflfected,  the  change  is 
similar  to  that  in  the  liver.  Here,  also,  it  consists,  for  the  most 
part,  in  an  infiltration,  with  which  may  be  associated  the  for- 
mation of  roundish  nodules  and  masses.  Other  organs  are  much 
less  frequently  involved — the  lungs,  pleurae,  stomach,  intestines, 
and  heart,-  may  all,  however,  become  the  seats  of  the  hetero- 
plastic formations. 

Lymphadenoma. — Closely  allied  to  Leukaemia  is  the  disease 
now  generally  known  as  lymphadenoma.  This  disease  was  for- 
merly described  by  Hodgkin,  Bright,  Wilks,  and  Trousseau ;  and 
was  called  after  the  first-named  of  these  observers,  "  Hodgkin's 
Disease."  Trousseau  designated  it  "  Adenie."  Recently  its 
characteristics  have  been  more  fully  determined  by  MM.  Comil 
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and  Rauvier,  and  by  Drs.  Murchison'  and  Sanderson,  to  whose 
descriptions  the  reader  is  referred  for  more  complete  information 
respecting  it. 

The  disease  consists  in  a  hj'perplasia  of  the  lymphatic  glands 
and  of  other  lymphatic  structures,  together  with  a  large  forma- 
tion of  lymphatic  tissue  in  various  organs.  Histologically,  the 
new  growths  are  precisely  similar  to  those  of  leukaemia.  The 
disease  d lifers  essentially,  however,  from  leukaemia  in  this  respect, 
that  the  new  formation  of  lymphatic  tissue  is  not  associated  with 
any  increase  in  the  number  of  the  white  corpuscles  in  the  blood. 

The  lymphatic  glands  are  usually  the  earliest  seats  of  the  new 
growth.  At  tirst  it  may  be  limited  to  a  single  group  of  glands; 
the  process,  however,  soon  becomes  more  general,  and  the  glands 
throughout  the  body  become  involved.  They  increase  rapidly 
in  size,  so  as  to  form  large  tumors,  which  are  of  a  soft  brain-like 
consistence.  The  Malpighian  corpuscles  of  the  SjDleen,  as  in 
leukaemia,  also  become  enlarged  and  form  grayish-white  nodules 
and  masses.  Associated  with  these  hj^perplasias  of  the  lym- 
phatic structures,  there  is  a  large  formation  of  lymphatic  tissue 
in  various  organs:  the  liver,  kidneys,  lungs,  stomach,  muscle, 
bones,  and  subcutaneous  tissue  may  all  become  the  seats  of  the 
new  growth.  This  either  occurs  as  an  infiltration,  which  in  its 
distribution  and  physical  characters  is  similar  to  that  described 
as  occurring  in  leukaemia  ;  or  as  small  nodules  scattered  through 
the  substance  of  the  organs.  The  heteroplastic  growth  appears 
to  originate  principally  in  the  perivascular  tissue :  in  the  lungs, 
its  chief  seat  is  the  tissue  surrounding  the  minute  bronchi.  The 
migration  of  blood-corpuscles  probably  does  not  play  such  an 
important  part  in  its  production  as  it  does  in  that  of  the  leukae- 
mic  growths.  The  new  tissue  has  but  little  tendency  to  undergo 
retrogressive  changes,  and  it  thus  differs  essentially  from  tubercle. 

TUBERCLE. 

The  remaining  variety  of  lymphoma — tubercle,  will  be  consid- 
ered in  the  following  chapter. 

^  "Trans.  Path.  Soc.  Lond.,"  vols,  xx  and  xxi. 
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CHAPTEE    XX. 

TUBEECLE.i 

The  term  "  tubercle  "  was  formerly  applied  indiscriminately 
to  all  pathological  products  which  had  undergone  caseous  de- 
generation, and  which  in  their  color  and  consistence  somewhat 
resembled  soft  cheese.  Caseation,  however,  as  already  stated, 
occurs  not  only  in  tubercle,  but  is  a  common  result  of  the  retro- 
grade metamorphosis  of  many  growths,  which  are  destitute  of 
or  contain  but  few  bloodvessels,  and  which  consist  of  closely 
crowded  cellular  elements.  (See  "  Caseation.")  This  chalige  is 
•indeed  more  characteristic  of  epithelial  accumulations  within 
the  pulmonary  lobules  (catarrhal  pneumonia),  and  of  many 
growths  in  the  lymphatic  glands,  and  in  osseous  structures,  than 
it  is  of  tubercle  itself. 

The  definition  of  "tubercle"  has  been  rendered  more  precise 
by  Virchow,  who  not  only  pointed  out  that  all  caseous  masses 
were  not  tubercular,  but  established  tubercle 
as  a  definite  pathological  growth,  which,  in 
its  early  stage,  invariably  consists  of  the  gray- 
ish translucent  nodule,  known  as  the  gray 
granulation  or  miliary  tubercle ;  and  to  this 
the  application  of  the  term  "  tubercle  "  must 
be  carefully  restricted. 

The  gray  granulation  or  miliary  tubercle  a  Miliary  Tubercle  (dia- 
is  a  grayish-white,  translucent,  non-vascular  degSTeratiou  ^o f°The"eie! 
body  of  firm  consistence,  and  well-defined  ^anuiation^'^'^''*^'''*^*''^ 
spherical  outline,  and  usually  of  about  the 
size  of  a  millet-seed.  Although  in  its  earliest  stage  it  is  uni- 
formly translucent,  its  central  portions  quickly  become  opaque 
and  yellowish,  owing  to  the  retrograde  metamorphosis  of  its 
component  elements.  (Fig.  30.)      These   miliary   tubercles  are 

^  It   probably    would   have  been    more   correct  to    have   described    tubercle 
amongst  the  inflammatory  new  formations.     (See  "  Etiology.") 
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either  isolated  or  grouped  together  into  irregular  masses.  In 
the  latter  case,  they  are  less  distinct,  and  appear  to  be  more  or 
less  confluent.  Both  the  isolated  tubercles  and  the  lar^j-er 
masses  are  frequently  surrounded  by  a  zone  of  hyperaemia,  or 
of  pigment. 

Structure. — In  structure,  tubercle,  like  the  other  lymphora- 
ata,  consists  of  lymphatic  cells  contained  in  the  meshes  of  a 
very  delicate  reticulum.  The  cells  are  most  of  them  round,  or 
roundly-oval,  colorless,  transparent  and  slightly  granular  bodies, 
much  resembling  lymph-corpuscles,  and,  like  these,  varying  con- 
siderably in  size :  many  of  them  contain  a  small,  distinct  nucleus. 
In  addition  to  these  there  are  a  few  larger 
cells,  containing  two  or  even  three  nuclei. 
(Fig.  31.)  The  nucleated  cells  are  exceed- 
ingly destructible,  so  that  often  more  free 
Cells  from  a  Miliary  Tu-     uuclci  than  cells  arc  visible.     The  network 

bercle.     x  400. 

within  which  these  elements  are  inclosed, 
consists  either  of  very  delicate  fibres,  or  of  a  more  homogeneous 
transparent-looking  tissue.  In  most  cases  it  is  so  delicate,  that  it 
can  only  with  difficulty  be  recognized,  and  the  tubercle  appears 
to  consist  almost  entirely  of  closely  crowded  cells.  Sometimes, 
however,  it  is  more  marked,  and  the  granulation  is  then  of  a 
tough  and  more  fibrous  consistence. 

The  granulation  blends  insensibly  at  its  margins  with  the  sur- 
rounding tissue.  The  cells  in  the  external  portions  of  the  growth 
are  more  perfect  than  those  in  the  centre,  where,  owing  to  the 
rapid  retrograde  metamorphosis  which  takes  place,  nothing  is 
seen  but  a  fine  granular  debris.  (See  Fig.  30.)  Tubercle  is 
essentially  a  non-vascular  growth  ;  in  those  masses,  however, 
formed  by  the  agglomeration  of  separate  granulations,  vessels 
are  frequently  met  with.  These  do  not  belong  to  the  tubercle, 
but  are  those  of  the  part  in  which  it  is  situated. 

Development. — Tubercle  appears  invariably  to  originate  from 
tissues  belonging  to  the  lymphatic  system.  The  tissue  which 
surrounds  the  small  arteries  in  many  situations,  constituting  the 
lymphatic  sheaths,  is  that  from  which  it  most  frequently  springs. 
The  small  cells  in  this  situation  multiply  at  separate  centres, 
and  thus  are  produced  numerous  miliary  nodules  around  the 
vessel,  which,  as  they  develop,  gradually  .  compress,  and  may 
ultimately  completely  occlude  it.     This  occlusion  of  the  small 
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vessels  by  the  tubercular  growth  is  very  characteristic  ;  it  is 
well  exemplified  in  the  pia  mater.  (See  "  Tubercle  in  the  Pia 
Mater.")  Tubercle  may,  in  the  same  way,  originate  from  adenoid 
tissue  in  other  situations — from  that  constituting  the  follicles  of 
the  spleen  and  lymphatic  glands,  from  that  which  exists  in  the 
lungs  in  the  neighborhood  of  the  minute  bronchi,  from  the  small 
collections  of  it  beneath  the  epithelium  of  the  pleura  and  peri- 
toneum, and  from  that  beneath  the  mucous  membrane  of  the 
alimentary  canal.  In  other  cases,  the  tubercle  originates  from 
cells  situated  within  the  lymphatic  vessels.  Many  of  the  tuber- 
cular granulations  which  occur  in  the  pleura  and  peritoneum, 
are  simply  overgrowths  of  minute  nodules  of  adenoid  tissue 
which  normally  exist  in  these  situations.  (Fig.  32.)     When  tu- 
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A  Miliary  Tubercle  of  the  Omentum,     x  loO.    (Rindfleisch.) 

bercle  originates  from  the  adenoid  tissue  surrounding  the  blood- 
vessels, and  from  that  in  the  spleen  and  lymphatic  glands,  and 
in  other  situations  where  it  exists  in  a  diffuse  form,  the  cell-pro- 
liferation takes  place  at  several  separate  centres,  so  that  numer- 
ous granulations  are  produced  which  may  ultimately  become 
more  or  less  confluent  at  their  margins,  and  so  form  larger 
masses.  Such  being  the  mode  of  development,  it  is  evident  that 
the  tubercles  are  structurally  inseparable  from  the  tissue  in 
which  they  grow,  the  centre  of  the  granulation  being  surrounded 
by  a  zone  of  proliferating  tissue. 
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Secondary  Changes. — Tubercle  invariably  ■undergoes  a  retro- 
gressive change ;  its  elements  being  essentially  unstable  in  their 
nature,  are  the  seat  of  an  early  and  rapid  decay.  This  change 
commences  in  the  centre  of  the  granulations,  and  consists 
in  the  atrophy  and  incomplete  fatty  metamorphosis  of  the 
closely-crowded  cellular  elements,  constituting  what  has  been 
already  described  as  caseation.  The  granulations — translucent 
and  gray  in  their  early  stage — thus  become  opaque  and  yellowish, 
and  the  greater  the  amount  of  fat  the  more  yellow  is  the  color. 
Tubercle  in  this  caseous  condition  was  formerly  regarded  as  a 
distinct  variety,  and  was  described  under  the  name  of  "  3'ellow 
tubercle."  This,  however,  it  must  be  borne  in  mind,  is  in  all 
cases  merely  an  advanced  stage  of  the  gray  granulation.  It  is 
when  this  retrograde  process  has  just  commenced,  and  the  tuber- 
cular nodule  presents  a  grayish-white  translucent  margin,  and  a 
yellowish  opaque  centre,  that  it  exhibits  its  most  characteristic 
and  distinctive  features. 

The  caseous  tubercle  may  subsequently  soften,  or  gradually  dry 
up  into  a  firm  cheesy  mass,  which  may  ultimately  become  calci- 
fied. Softening  is  much  the  most  frequent  result  of  the  retro- 
grade change.  The  caseous  matter  undergoes  a  process  of  lique- 
faction and  becomes  converted  into  a  curd-like  puriform  liquid. 
If  the  growth  is  situated  in  a  mucous  membrane,  the  softened 
matters  are  eliminated  and  an  ulcer  is  formed ;  if  in  the  paren- 
chyma of  organs,  as  in  the  lungs  or  lymphatic  glands,  a  pseudo- 
abscess  results. 

If  the  softened  matters  cannot  be  eliminated,  the  more  fluid 
portions  are  absorbed  and  it  gradually  dries  up  into  a  firm  case- 
ous substance,  which  usually  becomes  infiltrated  with  calcareous 
particles  and  is  thus  converted  into  a  hard  cretaceous  mass.  In 
some  cases  the  drying  up  and  calcification  take  place  without 
the  caseous  matter  undergoing  any  antecedent  process  of  lique- 
faction. The  caseous  and  calcareous  masses  become  encapsuled 
by  fibrous  tissue,  and  thus  remain  inert  in  the  tissue,  undergoing 
no  further  change. 

In  some  cases  this  disintegration  of  the  cellular  elements  is 
associated  with  an  increase  in  the  fibrillated  reticulum  of  the 
growth.  This  gradually  increases  as  the  cells  disappear,  so  that 
ultimately  the  tubercle  may  become  converted  into  a  mass  con- 
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sisting  almost  eDtirely  of  fibrous  tissue,  which,  contains  in  its 
meshes  some  of  the  debris  of  the  original  ijrowth. 

Etiology. — The  views  respecting  the  etiology  and  nature  of 
tubercle  have  undergone  great  changes  during  recent  years. 
Tubercle  was  formerly  regarded,  in  accordance  with  the  teach- 
ing of  Laennec,  as  a  specific  non-inflammatory  neoplasm,  which 
like  most  other  non-inflammatory  growths,  originated  spon- 
taneously in  the  tissues.  More  recently,  however,  observations 
have  tended  to  show  that  in  those  cases  in  which  true  tubercle 
is  most  frequently  met  with— viz.,  in  acute  miliary  tuberculosis, 
the  growth  is  inflammatory  in  its  nature,  and  owes  its  origin  to 
the  absorption  and  distribution  of  infective  materials  derived 
from  some  local  lesion — in  other  words — that  acute  tuberculosis 
is  of  the  nature  of  an  iiifedive  disease.  This  view  of  the  nature 
of  tubercle  was  first  promulgated  by  Buhl,  who  stated  that  in 
the  majorit}^  of  cases  of  this  disease  caseous  masses  existed  in 
some  part  of  the  body,  and  that  to  the  absorption  of  substances 
from  these  infective  centres  the  general  development  of  the 
tubercle  was  owing. 

The  results  obtained  from  the  experiments  made  to  produce 
tubercle  artificially  in  the  lower  animals,  by  Villemin,  Wilson 
Fox,  Burdon-Sanderson,  Cohnheim,  and  others,  tend  greatly  to 
support  this  view  of  its  inflammatory  nature.  These  results 
show  that  disseminated  lesions,  many  of  which  are  precisely 
similar  to  miliary  tubercle  as  met  with  in  man,  may  be  produced 
either  by  the  inoculation  of  various  infective  materials,  or  by  the 
production  of  a  local  inflammatory  induration  ;  and  that  the 
disseminated  growths  result  from  the  distribution  of  substances 
from  the  local  source  of  infection  by  means  of  the  bloodvessels 
and  lymphatics.  These  cases  of  artificial  tuberculosis,  however, 
differ  from  the  natural  disease  in  this  respect — that  most  of  the 
disseminated  lesions  in  the  luno;s  and  in  other  solid  oro-ans  are 
not  miliary  tubercles,  but  consist  of  nodular  and  dift\ise  infiam- 
matory  growths,  which,  like  the  tubercle,  quickly  become  case- 
ous ;  whereas  in  the  disease  as  it  occurs  in  man,  such  infiamma- 
tory  growths  are  usually  almost  entirely  wanting.  IN^otwith- 
standing  this  difterence,  there  appears  to  be  so  close  an  analogy 
between  the  two  conditions,  that  the  infective  nature  of  the  one 
must  be  regarded  as  a  strong  argument  in  favor  of  the  infective 
nature  of  the  other. 
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Whilst  therefore  it  is  probable  that  acute  miliar}^  tuberculosis 
in  most  cases  results  from  the  distribution  of  infective  materials 
from  a  local  lesion,  which  is  usually  some  pathological  product 
which  has  become  caseous — the  question  arises  as  to  whether 
tubercle  in  a  single  organ  or  in  a  small  portion  of  an  organ,  is 
owing  to  a  similar  cause.  The  tendency  of  evidence  at  the 
present  day  is  to  bring  these  localized  tubercles  also  within  the 
category  of  inflammatory  growths.  When  occurring  in  the 
lungs,  where  they  are  most  frequent,  they  rarely  exist  inde- 
pendently of  caseous  pneumonic  products,  and  it  would  appear 
probable  that  their  development  here  is  usually  secondary  to  the 
pneumonic  process.  (See  "  Pulmonary  Phthisis.")  In  the  lym- 
phatic glands  again,  the  development  of  tubercle  is  almost  in- 
variably a  secondary  process,  resulting  from  the  transmission  of 
infective  materials  from  some  primary  le  ion — as  tubercle  of  the 
mesenteric  glands  following  tubercle  of  the  intestine.  In  other 
situations,  however,  as  in  the  intestines,  larynx,  and  bronchi,  the 
development  of  tubercle  is  not  always  thus  to  be  explained  ;  and 
although  in  these  cases  also,  it  is  very  frequently  preceded  and 
caused  by  some  chronic  irritation — as  chronic  intestinal  or 
bronchial  catarrh,  the  tubercle  sometimes  appears  to  be  a  'primary 
and  non-injlaminatory  growth. 

Hereditary  predisposition  exercises  a  marked  influence  upon 
the  development  of  tubercle.  This  predisposition,  how^ever,  as 
stated  by  ISTiemeyer,  probably  consists  more  frequently  in  a  ten- 
dency to  chronic  inflammations  of  certain  organs,  especially  of 
the  lungs,  mucous  membranes,  and  of  lymphatic  glands,  than 
in  a  tendency  to  the  development  of  ^primary  tubercle ;  the 
localized  or  disseminated  tubercular  growths  being  secondary  to 
and  resulting  from  the  direct  irritation  or  infective  properties  of 
the  inflammatory  products. 

The  organs  in  which  tubercle  is  most  frequently  met  with, 
arranged  in  the  order  of  their  freqiiency,  are  the  lungs,  the  in- 
testines, the  lymphatic  glands,  the  larynx,  serous  membranes, 
the  pia  mater,  the  spleen,  the  kidneys,  and  the  liver.  In  many 
of  these  tubercle  rarely  occurs  independentlj^  of  general  tuber- 
culosis, viz. :  in  the  pia  mater,  in  the  liver,  in  the  spleen  ;  in  the 
kidneys,  and  in  serous  membranes. 
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TUBERCLE    IN    THE    PIA    MATER. 

In  the  pia  mater  the  growth  of  tubercle  is  associated  with 
inflammation  of  the  meninges,  constituting  the  disease  known  as 
tubercular  meningitis.  1  his  is  almost  invariably  a  part  of  general 
tuberculosis. 

The  tubercle  is  almost  exclusively  confined  to  the  pia  mater 
at  the  base  of  the  brain,  and  is  usually  most  abundant  in  the 
Sylvian  fi^ssures.  A  few  scattered  granulations  are,  however, 
frequently  visible  on  the  upper  surface  of  the  hemispheres.  The 
growth  originates  in  the  perivascular  sheaths  which  inclose  the 
small  arteries  of  the  pia  mater.  (Fig.  33.)  The  cells  within 
the  sheath  multiply,  and  the  process  of  proliferation  commenc- 


Miliary  Tubercle  in  the  Pia  Mater.  The  dotted  line  indicates  the  original  size  of  the  tubercular 
nodule.  A.  The  lymphatic  sheath.  V.  The  bloodvessel.  F.  Proliferation  of  elements  within  the 
sheath.     X  loo.     (Cornil  and  Eanvier.) 


ing  at  separate  centres,  numerous  small  gray  granulations  are 
produced  around  the  vessel.  These,  which  are  distinctly  visible 
to  the  naked  eye,  cause  an  external  bulging  of  the  sheath  and 
a  diminution  in  the  calibre,  or  even  complete  obliteration  of  the 
inclosed  vessel. 

The  localized  obstructions  to  the  circulation  which  result  from 
the  pressure  of  the  perivascular  granulations,  cause  intense 
hypergemia  of  the  collateral  vessels,  and  thus  the  pia  mater  at 
the  base  of  the  brain  becomes  exceedingly  vascular ;  there  being 
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in  some  cases  rupture  of  the  vessels  and  extravasation.  This  is 
followed  by  an  infiaramatorj^  process — a  true  basic  meningitis. 
A  transudation  of  liquor  sanguinis  takes  place  from  the  hy- 
perpemic  vessels,  together  with  an  escape  of  blood-corpuscles,  and 
thus  the  meshes  of  the  pia  mater  become  infiltrated  with  a  sero- 
fibrinous liquid,  which  in  manj^  parts  has  a  puriform  character. 
These  changes  in  the  pia  mater  at  the  base  of  the  brain  are 
attended  by  softening  of  the  immediately  subjacent  cerebral 
substance,  which  becomes  infiltrated  with  young  cells.  The 
lateral  ventricles  at  the  same  time  become  distended  with  serosity 
(acute  hydrocephalus),  so  that  the  convolutions  on  the  surface 
of  the  hemispheres  are  seen  to  be  much  flattened.  The  ependyma 
and  choroid  plexus  also  become  exceedingly  vascular,  and  the 
walls  of  the  ventricles,  together  with  the  fornix  and  soft  com- 
missure, become  much  softened.  i\ll  of  these  changes  are 
owing,  partly  to  an  inflammatory  process,  and  partly  to  the 
mechanical  obstruction  to  the  circulation  caused  by  the  tuber- 
cular growth.  In  addition,  the  arachnoid  membrane  is  dry  and 
stick3^ 

TUBERCLE    IN    THE    LYMPHATIC    GLANDS. 

In  the  lymphatic  glands,  tubercle  originates  in  the  follicles  of 
the  gland  ;  and  as  its  development  is  owing  to  the  presence  of 
infective  materials  conveyed  by  the  lymphatic  vessels,  the  pro- 
cess usually  commences  in  the  follicles  of  the  cortex.  Ihe  pro- 
cess consists  in  the  multiplication  of  the  lymphatic  elements,  so 
that  each  tubercle  is  simply  an  enlarged  lymph-follicle.  The 
tubercles  rapidly  become  caseous.  They  may  increase  so  that 
the  whole  gland  becomes  involved,  and  is  converted  into  a  cheesy 
mass,  which  may  soften,  dry  up,  or  calcify. 

TUBERCLE    IN    MUCOUS    MEMBRANES. 

In  mucous  membranes  the  tubercular  growth  leads  to  ulcera- 
tion. The  intestinal,  the  bronchial,  the  laryngeal,  and  the  uro- 
genital mucous  membranes  are  those  in  which  it  is  most  fre- 
quently met  wdth.  ' 

The  Intestine. — In  the  intestine,  the  tubercular  process  is  very 
similar  to  that  in  the  lymphatic  glands.  It  commences  here  in 
the  solitary  and  Peyer's  glands,  and  as  in  typhoid  fever,  it  is 


TUBERCLE    IN    MUCOUS    MEMBRANES.  143 

especially  these  structures  in  tlie  lower  part  of  the  small  intes- 
tine and  in  the  cfecum  which  are  atFected. 

The  first  stage  in  the  process  consists  in  a  hjqDcrplasia  and 
subsequent  caseation  of  the  lymphatic  elements.  In  the  solitary 
glands,  the' tubercle  is  simply  an  overcrowding  of  the  elements 
of  the  gland,  which  quickly  becomes  caseous  in  its  centre.  In 
Peyer's  patches,  as  in  the  lymphatic  glands,  the  hyperplastic 
process  commences  in  isolated  follicles  in  the  patch,  so  that  the 
tubercles  are  seen  as  opaque  ^^ellowish  nodules  scattered  over  its 
surface.  The  tubercular  process  thus  presents  in  its  earliest 
stages  a  marked  contrast  to  the  typhoid  one.  (See  "  Typhoid 
Fever."] 

The  second  stage  in  the  process  consists  in  the  softening  of 
the  tubercle,  and  the  formation  of  an  ulcer.  This,  like  the  pri- 
mary proliferation,  commences  in  Peyer's  patches  at  separate 
centres,  and  the  ulcers  extend  at  their  margins,  so  that  the 
whole  patch  may  ultimately  become  involved.  As  the  ulcera- 
tion proceeds,  the  tubercular  growth  extends  beyond  the  con- 
fines both  of  the  follicles  and  patches,  thus  becoming  in  a  cer- 
tain sense,  heteroplastic.  This  heteroplastic  proliferation  proceeds 
continuously  at  the  margins  and  floor  of  the  growth,  whilst  the 
ulceration  is  extending  in  the  centre.  It  extends  principally  in 
the  course  of  the  bloodvessels,  taking  place  in  the  perivascular 
tissue,  and  the  growth  may  thus  gradually  involve  the  whole 
circumference  of  the  intestine.  It  also  extends  deeply  in  the 
muscular  coat,  and  may  even  reach  the  subserous  tissue..  The 
edges  of  the  ulcer  are  thus  thick  and 
irregular,  and    the   nodules    of    new  _     fig.  34. 

growth  are  seen  scattered  in  its  floor. 
(Fig.  34.) 

The  process  of  ulceration  takes  ti^  SS'^aS"' a!' S'lt^^^^al 
place  throughout  the  whole  of  the  ^^^tT^^!^' "''''''^ 
new  growth,  and  it  extends  therefore 

beyond  the  confines  of  the  follicles  and  patches,  gradually  im- 
plicating the  whole  circumference  of  the  gut.  The  form  of  the 
ulcer  thus  contrasts  strongly  Avith  that  of  typhoid,  in  which  the 
ulceration  rarely  extends  beyond  the  confines  of  the  original 
patch.  (See  "  Typhoid  Fever.") 

The  tubercular  ulcer  rarely,  if  ever,  heals.  Its  base  becomes 
thickened  by  the  new  growth  in  the  muscular  and   subserous 
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tissues,  and  the  thickening  of  the  latter,  together  with  that  of 
the  peritoneum  itself,  tends  to  prevent  the  occurrence  of  perfo- 
ration. In  the  process  of  its  extension  the  ulceration  is  attended 
by  some  contraction  and  narrowing  of  the  gut. 

-     TUBERCLE    IN    THE    LUNGS. 

Tubercle  occurs  in  the  lungs  in  armte  miliary  tuberculosis^  and 
in  many  cases  of  pulmonary  phthisis.  In  each  of  these  diseases 
it  must  be  considered  separately. 

Acute  Miliary  Tuberculosis. — This  disease  is  characterized 
by  a  general  development  of  tubercle  not  only  in  the  lungs  but 
in  most  other  organs,  and  it  appears,  as  already  stated,  to  be  in 
most  cases  of  an  infective  nature,  and  to  result  from  the  trans- 
mission of  infective  materials  from  some  caseous  pathological 
product.  It  is  in  this  disease  that  pulmonary  tubercle  is  met 
with  in  its  most  characteristic  form. 

The  tubercle  originates  here  in  two  situations — around  the 
bloodvessels,  and  in  the  neighborhood  of  the  small  bronchi.  In 
the  former,  the  growth  consists  in  an  accumultion  of  cells  in  the 
perivascular  sheaths  which  inclose  the  small  vessels.  A  prolif- 
eration of  these  cells  takes  place  at  separate  centres,  so  that  nu- 
merous miliary  nodules  are  produced  in  the  sheath:  these  may 
subsequently  become  more  or  less  confluent.  The  effect  of  this 
perivascular' growth  is  to  compress  the  small  bloodvessels,  and 
the  obstruction  often  extends  for  some  distance  beyond  the  con- 
fines of  the  nodular  growths,  owing  to  a  hyperplastic  process 
taking  place  in  the  cells  of  the  vessels  themselves. 

In  the  neighborhood  of  the  bronchi,  the  tubercle  either  orig- 
inates in  the  minute  masses  of  adenoid  tissue  which  exist  in  the 
immediate  vicinity  of  the  bronchioles,  or  in  the  walls  of  the 
alveoli,  in  which  no  such  structure  exists.  In  whichever  of  these 
situations  the  growth  takes  place,  it  causes  a  diminution  in  the 
calibre  of  the  terminal  bronchi,  and  thickening  of  the  alveolar 
wall. 

This  development  of  tubercle  between  the  alveoli  is  soon  fol- 
lowed by  changes  in  the  alveoli  themselves.  Xot  only  do  their 
walls  become  thickened,  but  they  become  the  seat  of  a  pneumonic 
process,  which  consists  in  a  proliferation  of  their  epithelium  and 
its  accumulation  within  the  alveolar  cavity  (Catarrhal  pneu- 
monia).    The  effect  of  this  is  to  cause  nodules  of  pneumonic 
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consolidation  \u  various  parts  of  the  lung,  which  are  nsnally  in- 
timately blended  with  the  tubercular  groA\'ths.  'J'hese  are  larger 
than  the  tubercles,  and  less  regular  in  outline,  although  in  their 
earliest  stages,  the}^  niay  present  a  similar  translucent  appear- 
ance. As  the}'  increase  they  become  confluent,  and  so  may 
form  large  tracts  of  pneumonic  consolidation. 

In  most  cases,  however,  of  acute  tuberculosis,  this  secondary 
pneumonic  process  does  not  take  place,  death  ensuing  Ijefore  the 
tubercular  growth  has  had  time  to  cause  changes  in  the  alveolar 
epithelium.  With  the  exception  of  any  old  caseous  pneumonic 
product  Avhich  may  exist,  the  pulmonary  tissue  is  usually  but 
little  altered,  the  lungs  are  crepitant  throughout,  being  merely 
permeated  with  scattered  miliary  granulations,  which  may  in 
some  places  be  confluent  in  groups. 

Pulmonary  Phthisis.— The  part  which  the  development  of 
tubercle  plays  in  the  production  of  pulmonary  phthisis,  is  one  of 
the  most  vexed  questions  in  the  pathology  of  the  present  day. 
In  accordance  with  the  teaching  of  Laennec,  phthisis  was  for- 
.merly  regarded  in  all  cases  as  a  tuberculous  disease,  and  the  con- 
solidation and  subsequent  caseation  and  disintegration  of  the 
pulmonary  tissue  which  are  its  essential  anatomical  features, 
were  looked  upon  as  invariably  the  result  of  the  tubercular 
growth.  The  various  consolidations  of  the  pulmonary  tissue 
were  described  as  ivfilb^ated  tubercle^  and  tubercle  in  some  form 
or  other,  was  regarded  as  so  essential  a  constituent  of  the  disease, 
that  "phthisis"  and  "pulmonary  tuberculosis"  came  to  be  quite 
synonymous  terms. 

This  old  view  of  the  tubercular  nature  of  phthisis  was  princi- 
pally based  upon  the  erroneous  notions  which  were  then  preva- 
lent respecting  the  pathological  significance  of  caseous  products. 
Caseation  was  considered  to  be  characteristic  of  tuber! e,  and  all 
caseous  masses  were  regarded  as  tubercular,  hence  phthisis — in 
which  caseation  is  the  most  prominent  feature — was  regarded 
as  a  tuberculous  disease.  That  such,  however,  is  not  the  case, 
and  that  caseation  is  a  form  of  metamorphosis  more  frequent  in 
many  other  growths  than  in  tubercle  itself,  has  already  been 
insisted  upon. 

When  the  application  of  the  term  "  tubercle  "  became  limited 
by  Yirchow  and  his  followers  to  the  gray  granulation,  it  was 
evident  that  these  old  views  respecting  the  nature  of  pulmonary 
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phthisis,  whicli  dated  from  Laennec,  were  no  longer  tenable.  In 
many  cases  of  phthisis  it  was  seen  that  no  tubercle  existed,  and 
that  in  those  cases  in  which  it  did  exist,  it  was  invariably  as- 
sociated with  extensive  consolidation  and  caseation  of  the  pul- 
monary tissue.  It  soon  became  evident  also,  that  although  tu- 
bercle might  be  present  in  phthisical  lungs,  the  principal  part  of 
the  consolidation  was  owing,  not  to  the  tubercle  but  to  a  chronic 
inflammatory  process.  It  then  became  a  question  in  those  cases 
in  which  tubercle  did  exist,  as  to  the  relation  which  subsisted 
between  the  tubercle  and  the  pneumonic  consolidation.  The 
latter  was,  for  the  most  part,  regarded  as  secondary  to  the  for- 
mer, and  the  tubercle  was  still  looked  upon  as  the  most  impor- 
tant element  in  the  disease. 

During  recent  years,  however,  principally  owing  to  the  advo- 
cacy of  Buhl,  iSTiemeyer,  and  Waldenburg,  there  has  been  an 
increasing  tendency  to  regard  the  tubercle  met  with  in  most 
phthisical  lungs,  as  secondary  to  the  pneumonic  process  ;  and  to 
look  upon  the  latter  as  playing  the  most  important  part  in  the 
prod uction  of  pulmonary  phthisis.  According  to  these  observers, 
the  tubercle  in  most  cases  results  from  infection  by  the  caseous 
pneumonic  products,  and  phthisis  is  thus  in  the  first  place  more 
frequently  an  inflammatory  than  a  tuberculous  disease. 

Although  it  must  now  be  admitted  that  chronic  pneumonia, 
terminating  in  caseation,  is  the  most  frequent  and  important 
element  in  the  production  of  pulmonary  phthisis,  and  that  tu- 
bercle, when  it  occurs,  is  usually  a  secondary  growth, — it  is 
probable  that  phthisis  is  by  no  means  infrequently  primarily  tu- 
bercular^ the  pneumonic  consolidation  being  secondary  to  the 
tubercular  growth.  As,  however,  all  cases  of  phthisis  are  char- 
acterized by  consolidation,  which  terminates  in  caseation  and 
disintegration,  the  ultimate  condition  of  the  lung  is  much  the 
same  whether  the  disease  be  primarily  pneumonic  or  tubercular 
in  its  nature.  n,    ■ 

The  tubercle  originates  either  in  the  perivascular  sheaths,  in 
the  adenoid  tissue  in  the  neighborhood  of  the  small  bronchi,  in 
the  alveolar  walls,  or  in  the  bronchial  mucous  membrane.  When 
primary,  it  is  most  frequent  in  the  last-named  situation. 

As  the  most  important  element  in  the  production  of  pulmon- 
ary phthisis  is  chronic  pneumonia,  the  further  consideration  of 
this  disease  will  be  postponed  until  the  pneumonic  process  has 
been  described.     (See  "  Chronic  Catarrhal  Pneumonia.") 
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THE    PAPILLOMATA. 


The  Papillomata  are  new  formations  resembling  in  structure 
ordinary  papillse,  and  like  these  they  grow  from  cutaneous, 
mucous,  or  serous  surfaces. 

Structure. — They  consist  of  a  basis  of  connective  tissue,  sup- 
porting bloodvessels,  which  terminate  in  a  capillary  network  or 


Fig.  35. 


Papilloma.   Showing  a  single  enlarged  papilla.    (Piindileisch.) 

in  a  single  capillary  loop,  the  whole  being  enveloped  in  a  cover- 
ing of  epithelium.  (Fig.  35.)  The  epithelial  covering  varies  in 
character  in  different  growths.  In  those  of  the  skin,  it  is  like 
that  met  with  in  this  situation,  hard  and  stratified,  and  is  usually 
very  abundant,  forming  a  dense  firm  covering.  In  those  origi- 
nating from  mucous  surfaces,  the  epithelium  forms  a  thinner  in- 
vestment, and  is  of  a  much  softer  consistence  ;  whilst  in  those 
growing  from  serous  membranes  it  often  constitutes  only  a 
single  layer. 
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The  growth  may  be  simple — consisting  merely  of  enlarged 
papillae,  as  in  a  common  wart  — or  it  may  be  more  complex,  the 
papillse  being  very  numerous,  and  giving  off  secondary  and 
tertiary  offsets.  If  the  investing  epithelium  is  very  abundant, 
it  may  so  inclose  the  whole  mass  as  to  give  to  it  a  more  or  less 
regular  outline.  More  commonly,  however,  this  is  not  the  case, 
and  the  epithelium  not  being  sufficient  to  fill  up  the  spaces  be- 
tween the  papillae,  the  growth  presents  a  branched,  villous,  or 
cauliflower  appearance.  The  bloodvessels  are  often  very  numer- 
ous, and  are  sometimes  dilated  and  tortuous. 

Development. — The  papillomata  always  originate  from  the 
skin,  from  mucous,  or  from  serous  membranes.  They  most  fre- 
quently grow  from  pre-existing  papillse ;  sometimes,  however, 
they  occur  where  no  papillae  exist,  springing  directl}'^  from  the 
subepithelial  connective  tissue  ; — this  is  the  case  in  the  stomach 
and  larynx.  Their  growth  is  usually  slow.  The  individual  tu- 
mors rarely  attain  a  very  large  size,  the  larger  forms  being  for 
the  most  part  constituted  of  several  smaller  growths. 

Secondary  Changes. — Of  these,  ulceration  and  hemorrhage 
are  the  most  frequent.  They  occur  especially  in  those  growths 
which  orio-inate  from  mucous  surfaces.  The  hemorrhasfe  is  often 
very  abundant,  and  may  even  endanger  life.  This  is  not  unfre- 
quently  the  case  in  the  papillary  growths  of  the  bladder  and 
intestine. 

Varieties. — The  varieties  of  papillary  tumors  depend  prin- 
cipally upon  their  seat.  Those  growing  from  the  skin  are  warts 
and  horny  growths.  These  are  firm,  have  a  dense  epithelial 
covering,  and  are  less  prone  to  ulceration  and  hemorrhage  than 
those  growing  upon  other  parts.  Larger  and  more  vascular 
forms  may,  however,  occur  on  cutaneous  surfaces  ;  such  are  the 
condylomata  and  venereal  warts  met  with  around  the  anus  and 
upon  the  external  male  and  female  genital  organs. 

The  papillomata  of  mucous  membranes  are  softer  and  more 
vascular  than  the  preceding,  they  have  a  less  dense  epithelial 
covering,  and  are  more  prone  to  ulceration  and  hemorrhage. 
Man^^  of  them  come  within  the  category  of  mucous  polypi. 
They  are  met  with  on  the  tongue,  in  the  larynx  and  nose,  on 
the  gastro-intestinal  mucous  membrane,  on  the  cervix  uteri,  and 
in  the  bladder.  In  the  bladder  and  intestine  they  are  often 
exceedingly  vascular,  and   give    rise   to   profuse   hemorrhage. 
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Here  tliey  are  not  unfrequeutlj  coufonncled  witli  villous  epithe- 
lial cancer. 

Papillomata  of  serous  membranes  never  form  distinct  tumors. 
They  are  met  with  as  small  outgrowths  from  the  synovial  mem- 
brane in  chronic  diseases  of  joints. 

Clinical  Characters. — Clinically,  the  papillomata  are  inno- 
cent growths.  They  may,  however,  prove  fatal  from  continuous 
ulceration  and  hemorrhage :  this  is  especially  the  case,  as  already 
mentioned,  in  papilloma  of  the  bladder  and  intestine.  In  these 
situations  they  are  easilj^  mistaken  for  villous  cancer;  the  symp- 
toms of  both  are  very  similar,  and  it  is  often  only  after  death 
that  they  can  be  distinguished.  In  the  papillomata  the  epithe- 
lium is  homologous^  being  situated  only  wpon  the  surface  of  the 
papillae,  and  in  no  case  growing  within  their  connective  tissue 
basis.  In  the  cancers,  on  the  other  hand,  it  is  heterologous,  and 
is  met  with  in  the  basis  of  the  tumor  and  in  the  subjacent  con- 
nective tissue.    (See  "  Epithelioma.") 
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CHAPTER    XXII. 


THE  ADENOMATA. 


The  Adenomata,  or,  as  they  are  more  commonly  called,  glan- 
dular tumors^  are  new  formations  of  gland-tissue. 

Structure. — In  structure  the  adenomata  resemble  tlie  race- 
mose or  tubular  glands.  They  consist  of  numerous  small  sac- 
cules or  tubes  filled  with  squamous  or  cylindrical  epithelial  cells. 
These  are  grouped  together,  being  merely  separated  by  a  small, 
though  varying,  amount  of  connective  tissue,  in  which  are  con- 
tained the  bloodvessels.     (Fig.  36.) 


Fig.  36. 


Adenoma  of  the  Mamma,     x  300.    (Rindfleisch.) 


Development. — The  adenomata  alwaj^s  originate  from  pre- 
existing gland-structures,  of  which  they  are  simplj^  local  hyper- 
plasias. Their  growth,  which  is  usually  slow,  takes  place  by 
the  development  of  diverticula  from  the  saccules  or  tubules  of 
the  gland,  and  by  a  proliferation  of  the  inclosed  epithelium. 
The  new  growth  may  remain  in  intimate  relation  with  the 
adjacent  gland,  or  it  may  ultimately  become  separated  from  it 
by  a  fibrous  capsule. 

Secondary  Changes. — The  most  frequent  of  these  is  fatty  de- 
generation of  the  epithelium,  which  may  give  rise  to  the  forma- 
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tion  of  small  caseous  masses  in  the  growth.  Dilatation  of  tlie 
saccules  and  tubules  so  as  to  form  cysts,  and  mucoid  softening, 
are  also  common. 

Varieties. — One  of  the  seats  of  adenoma  is  the  mammary 
gland.  Here  two  varieties  must  be  distinguished — one,  in  which 
there  is  a  general  hyperplasia  of  the  whole  gland  ;  the  other,  in 
which  the  process  is  limited  to  a  single,  or  to  a  small  group  of 
lobules.  The  former  constitutes  hypertrophy  of  the  mamma, 
the  latter  is  the  chrayiic  mammary  or  adenoid  tumor.  Adenoma 
of  the  mamma  is  comparatively  rare.  Many  growths  in  this 
situation,  described  as  adenomata,  are  sarcomatous  tumors,  in 
which  are  contained  the  acini  of  the  gland.  The  distinction 
between  true  adenoma  and  such  sarcomatous  growths  is  often 
exceedingly  difficult.  The  adenomata  are  either  superficial 
or  deeply  seated  in  the  gland  from  which  they  originate,  and 
from  which  they  are  usually  separated  by  a  loose  fibrous  capsule. 
They  are  commonly  round  or  oval  in  shape,  lobular,  and  of  a 
hard  elastic  consistence.  On  section  they  present  a  lobulated 
appearance,  their  racemose  structure  being  often  visible  to  the 
naked  eye. 

The  glandular  structures  of  mucous  membrane  are  also  very 
common  seats  of  adenoid  growths.  In  the  nose,  the  pharynx, 
the  stomach,  the  intestines,  the  vagina  and  uterus,  these  growths 
are  frequently  met  with.  In  course  of  time  they  usually  gradu- 
ally project  above  the  surface  of  the  membrane,  so  as  to  form  a 
polypus,  and  thus  constitute  the  most  common  form  of  mucous 
polypi.  In  consistence  they  are  soft  and  somewhat  gelatinous, 
and  often  present  a  semi-translucent  appearance.  Their  surface 
resembles  in  color  the  surrounding  mucous  membrane.  The 
formation  in  them  of  cysts,  by  the  dilatation  of  their  tubules,  is 
exceedingly  frequent ;  the  cysts  usually  contain  a  soft  mucoid 
substance. 

The  other  seats  of  adenomata  are  the  sebaceous  glands,  the 
pineal  gland,  and  the  ovaries. 

Clinical  Characters.— Clinically,  the  adenomata  are  for  the 
most  part  perfectly  innocent ;  they  are,  however,  very  liable  to 
be  confounded  with  growths  possessing  malignant  properties. 
A  tumor,  also,  which  is  primarily  a  simple  adenoma,  may  sub- 
sequently become  cancerous.  The  anatomical  distinction  between 
cancer  of  a  gland  in  its  earliest  stages,  and  a  simple  glandular 
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tumor  is  often  exceedingly  difficult,  especially  in  the  mamma. 
In  cancer  tlie  growth  commences  by  a  proliferation  of  the  epi- 
thelium within  the  ducts  of  the  gland ;  and  as  the  epithelium 
only  subsequently  becomes  heteroplastic,  the  determination  of 
the  nature  of  the  tumor  in  this  stage,  is  necessarily  attended 
with  considerable  difficulty.  In  sarcomatous  tumors,  again, 
originating  in  the  connective  tissue  of  a  gland,  the  ducts  of  the 
gland  filled  with  epithelium,  are  often  seen  imbedded  in  the  new 
growth,  and  thus  the  appearance  of  adenoma  may  be  closely 
simulated. 
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CHAPTER   XXIIL 

THE  CARCINOMATA. 

The  Carcinomata,  or  Cancers,  are  new  formations  consisting 
of  cells  of  an  epithelial  type,  without  any  intercellular  suhstance, 
grouped  together  irregularly  within  the  alveoli  of  a  fibrous 
stroma. 

The  term  "  cancer  "  has  been  so  commonly  applied  indefinitely 
to  any  growth  possessing  malignant  properties,  that  "  cancerous  " 
and  "  malignant "  have  come  to  be  regarded  by  many  as  synony- 
mous terms.  It  is  important,  however,  clearly  to  distinguish 
•  between  them.  A  cancer  is  a  growth  possessing  the  above- 
named  definite  structure;  a  malignant  growth,  on  the  other 
hand,  is  one  which,  independently  of  its  structure,  is  infectious. 
(See  "  Malignancy.")  "  Cancerous,"  is  an  anatomical  term ;  " Ma- 
lignant," is  a  clinical  one. 

The  Caneera  include  the  four  following  varieties :  Scirrhus^ 
Ence'phaloid^  Epithelioma^  and  Colloid.  These,  although  all  pos- 
sessing the  same  general  characters,  present  certain  structural 
and  clinical  differences  which  serve  to  distinguish  them.  It  will 
be  well,  in  the  first  place,  to  describe  the  characters  common  to 
the  whole  class,  and  subsequently  those  which  are  peculiar  to 
the  individual  members. 

Structure. — In  structure,  the  Cancers  so  far  resemble  one 
another,  that  they  all  consist  of  cells  of  an  epithelial  type,  with- 
out any  intercellular  substance,  grouped  together  irregularly 
within  the  alveoli  of  a  fibrous  stroma. 

The  cells  are  characterized  by  their  large  size,  by  the  diversity 
of  their  forms,  and  by  the  magnitude  and  prominence  of  their 
nuclei  and  nucleoli.  (Fig.  37.)  In  size  they  vary  from  gi^  to 
rs'no  of  ^^  inch  in  diameter;  the  majority  being  about  five  times 
as  large  as  a  red  blood- corpuscle.  They  are  round,  oval,  fusi- 
form, caudate,  polygonal — exhibiting,  in  short,  every  diversity 
of  outline.     These  variations  in  form  are  principally  owing  to 
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Cells  from  a  Scirrhus  of  the 
Mamma,    x  250. 


the  mutual  pressure  to  which  in  their  growth  thej  are  sub- 
jected. The  nuclei,  which  are  large  and 
prominent,  are  round  or  oval  in  shape,  and 
contain  one  or  more  bright  nucleoli.  The 
nuclei  are,  perhaps,  most  frequently  single ; 
two,  however,  are  frequently  met  with, 
and  in  the  softer  and  more  rapidly  grow- 
ing cancers  they  may  be  much  more 
numerous.  The  cells  rapidly  undergo  re- 
trogressive changes,  hence  they  usually 
contain  molecular  fat.  They  are,  many  of 
them,  exceedingly  destructible,  so  that  often  more  free  nuclei 
than  cells  are  visible.  Cells  precisely  similar  to  these  are  met 
with  in  other  morbid  growths,  and  even  in  the  normal  tissues. 
There  is  thus  no  specific  "  cancer-cell."  It  is  the  general  charac- 
ter of  the  cells,  together  with  their  mode  of  distribution  in  the 
meshes  of  a  fibrous  stroma,  that  determines  the  nature  of  the 
growth  to  which  they  belong. 

The  stroma  varies  considerably  in  amount,  being  much  more 
abundant  in  some  varieties  of  cancer  than  in  others.  It  consists 
of  a  fibrillated  tissue  arranged  so  as  to  form  alveoli  of  various 
forms  and  sizes,  within  which  the  cells  are  grouped  (Fig.  38). 
These  alveoli  communicate  with  one  another  so  as  to  form  a 

continuous  cavernous  system.  The 
characters  of  the  stroma  vary  with 
the  rapidity  of  its  growth  ;  if  this  is 
rapid,  it  will  contain  numerous  round 
and  spindle-shaped  cells  ;  if,  on  the 
other  hand,  it  is  slow  or  has  altogether 
ceased,  the  tissue  will  contain  but  few 
cells,  and  will  be  dense  and  fibrous  in 
character.  This  is  the  condition  in 
which  it  is  most  commonly  met  with. 
Within  the  stroma  are  contained 
the  bloodvessels.  These  are  often  very 
numerous,  and  form  a  close  network.  They  are  always  limited 
to  the  stroma,  and  in  no  case  do  they  encroach  upon  the  alveoJi. 
This  distribution  of  the  bloodvessels  is  important  as  distinguish- 
ing the  cancers  from  the  sarcomata ;  in  the  latter  the  vessels  are 
not  supported  by  a  stroma,  but  ramify  amongst  the  cells  of  the 
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Stroma  from  a  Scirrhus  of  the 
Mamma,     x  200. 


THE    CARCINOMATA.  155 

growth,  hence  the  facility  with  which  these  tumors  hecome 
generally  disseminated. 

In  addition  to"  the  bloodvessels,  the  cancers  also  possess  lym- 
phatics. These  accompany  the  bloodvessels,  and,  as  has  been 
shoAvn  by  MM.  Coruil  and  Ranvier,  communicate  with  the 
alveoli ;  hence  the  great  tendency  of  cancer  to  infect  the  lym- 
phatic glands. 

Development. — The  question  of  the  genesis  of  cancer,  involves 
that  of  the  genesis  of  epithelium  generally.  It  is  maintained 
by  many  histologists  that  epithelium  can  only  originate  from 
epithelium,  and  that  the  strata  of  cells  set  aside  in  the  embryo 
for  the  production  of  the  epithelial  tissues,  is  the  source  from 
which  all  epithelium  is  subsequently  derived.  Others  admit 
that  epithelium  may  also  originate  from  connective  tissue.  A 
like  diiference  of  opinion  exists  as  to  the  source  of  the  epithe- 
lial cells  in  cancer.  Ey  many— as  Waldej^er,  Thiersch,  and  Bill- 
roth— they  are  regarded  as  originating  only  from  pre-existing 
•epithelium.  Others— amongst  whom  are  Virchow,  Liicke,  Rind- 
fieisch,  and  Klebs — maintain  that  they  may  also  be  derived  from 
the  cells  of  connective  tissue  (or  from  migrated  white  blood- 
corpuscles). 

The  difficulty  of  determining  the  genesis  of  cancer,  is  partly 
owing  to  the  fact  that  it  so  frequently  originates  in  structures 
where  epithelium  is  normally  abundant,  as  in  the  mamma,  skin, 
and  alimentary  canal ;  and  that  this  normal  epithelium  is  always, 
from  the  earliest  stage  of  the  growth,  the  seat  of  active  pro- 
liferation. In  cancer  of  the  mamma,  for  example,  the  first 
change  usually  observable  is  a  large  accumulation  of  epithe- 
lium within  the  ducts  of  the  gland,  a  condition  similar  to  that 
already  described  as  occurring  in  the  development  of  an  ordi- 
nary glandular  tumor.  (See  "Adenoma,")  Soon,  however,  the 
epithelium  is  found  outside  the  ducts,  amongst  the  inter-  and 
periglandular  connective  tissue,  which  is  also  in  a  state  of  active 
proliferation,  and  is  infiltrated  with  small  round  cells.  The 
outline  of  the  ducts  ultimately  becomes  completely  annihilated, 
and  the  epithelial  cells  are  seen  in  alveoli,  formed  of  a  fibroid 
tissue.  The  question  arises  as  to  whether  the  epithelial  cells, 
which  constitute  the  ultimate  cancerous  growth,  originated 
from  those  normally  existing  within  the  ducts  of  the  gland, 
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which  in  the  process  of  development  have  extended  beyond  the 
ducts  into  the  surrounding  tissue  ;  or  whether  they  originated  in 
the  connective  tissue — the  proliferation  of  the  glandular  epithe- 
lium being  merely  a  secondary  process,  and  resulting  from  the 
irritation  of  the  interglandular  growth. 

In  those  cases  in  which  cancer  occurs  primarily  in  situations 
where  no  epithelium  normally  exists,  as  in  the  medalla  of  bone, 
and  in  lymphatic  glands,  it  is  difficult  to  maintain  an  epithelial 
origin.  It  must  be  admitted,  however,  that  the  tendenc}^  which 
is  exhibited  by  the  cells  of  cancerous  growths  to  maintain  the 
type  of  the  epithelial  structures  in  the  vicinity  of  which  they 
grow,  is  greatly  in  favor  of  the  view  that  they  are  derived  from 
the  epithelium.  In  cancers  situated  near  the  cutaneous  sur- 
faces, for  example,  the  cells  are  usually  of  the  squamous  type, 
whereas  in  those  growing  in  connection  with  the  glands  of 
mucous  membranes,  they  more  commonly  resemble  the  epithe- 
lium of  the  gland.  It  must  be  borne  in  mind,  also,  that  the 
characters  of  young  epithelium  are  by  no  means  well  defined. 
It  is  impossible  to  draw  a  line  of  demarcation  between  young 
epithelial  cells,  and  the  small  round  cells  which  are  so  numerous 
in  the  growing  stroma  of  the  cancer.  It  would  appear  to  be 
quite  in  accordance  with  our  present  state  of  knowledge  to 
admit  the  probability  of  two  different  modes  of  origin  of  the 
epithelial  cells  in  cancer — one  from  epithelium,  and  the  other 
from  connective  tissue  ;  in  the  former  case  the  cells  being  more 
strictly  epithelial,  such  as  are  met  with  in  epithelioma ;  in  the 
latter,  the  epithelial  characters  being  less  marked,  as  in  many 
forms  of  encephaloid  and  scirrhus. 

The  stroma  is  partly  a  new  growth,  and  partly  the  pre-existing 
connective  tissue  of  the  part  in  which  the  cancer  originates.  It 
is  probably  in  the  main  a  new  formation,  and  the  pathology  of 
its  development  will  vary  with  that  of  the  origin  of  the  epithe- 
lial elements  of  the  cancer.  If  the  latter  originate  from  epithe- 
lium, the  stroma  may  be  regarded  as  the  result  of  the  irritation 
of  the  connective  tissue  by  the  infiltrating  epithelial  cells.  If, 
on  the  other  hand,  the  cellular  elements  originate  in  connective 
tissue,  the  stroma  must  be  regarded  as  a  portion  of  the  product 
of  the  connective  tissue  hyperplasia. 

The  cancers  in  their  growth  very  rarely  become  encapsuled, 
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but  gradually  invade  tlie  surrounding  structures.  This  process 
of  invasion  is  very  characteristic,  and  is  more  marked  in  cancer 
than  in  any  of  the  malignant  growths.  The  epithelial  elements 
are  seen  infiltrating  the  tissues  for  some  distance  around  the 
confines  of  the  tumor,  so  that  there  is  no  line  of  demarcation 
between  it  and  the  normal  structures. 

Secondary  Changes. — The  most  important  of  these  is  fatty 
degeneration.  This  always  occurs  to  a  greater  or  less  extent  in 
all  the  varieties  of  cancer.  The  more  rapid  the  growth,  the 
earlier  does  this  retrogressive  change  take  place,  and  the  greater 
is  its  extent;  hence  it  is  usually  most  marked  in  eucephaloid. 
It  produces  softening  of  the  growth,  which  is  often  reduced  to 
a  pulpy  cream-like  consistence.  Caseation,  pigmentation,  mucoid 
and  colloid  degeneration  may  also  occur.  Calcification  is  very 
rarely  met  with. 

Varieties. — The  terra  "cancer"  was  so  vaguely  applied  by 
the  older  pathologists — nearly  all  malignant  formations  being 
included  under  this  head — that  considerable  confusion  has  re- 
sulted in  the  classification  of  cancerous  groAvths.  Peculiarities 
in  structure  and  appearance  have  given  rise  to  special  names, 
hence  the  terms — "  osteoid,^'  "  chondroid,''  "  cystic,''  "  villous,"  and 
''\fungoid"  cancer.  A  cancer  containing  large  quantities  of  pig- 
ment was  described  as  a  distinct  variety,  under  the  name  of 
melanotic  cancer.  This  pigmentation  is  most  common  in  eu- 
cephaloid. 

The  most  convenient  classification,  and  that  Avhich  is  now 
generally  adopted,  divides  the  cancers  into  four  groups:  scir- 
rhovs, fibrous,  or  chronic  cancer;  encephcdoid,  medallary,  or  acute 
cancer;  epith.elioraa,  or  cancroid ;  and  colloid  or  gelatiniforrn  can- 
cer. This  division  is  based  principally  upon  the  relative  propor- 
tion of  the  stroma,  and  upon  the  type  of  the  epithelial  elements. 

SCIRRHOUS    cancer. 

Scirrhous,  fibrous,  or  chronic  cancer  is  characterized  by  the 
large  amount  of  its  stroma  and  by  the  chronicity  of  its  growth. 
The  slowness  in  the  development  of  scirrhus  probably  accounts 
in  great  measure  for  the  peculiarities  in  its  structure  and  phys- 
ical characters. 
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Fig.  39. 


Scirrhus  of  the  Mamma.  Showing  the 
development  of  the  Epithelial  Cells  within 
the  alveoli  of  the  Stroma,  x  300.  (Rind- 
fleiseh.) 


The  epithelial  growth,  although  at  first  it  may  be  luxuriant, 

quickly  subsides.  The  elements 
soon  atrophy  and  undergo  retro- 
gressive changes.  They  are  most 
abundant  in  the  external  portions 
of  the  tumor,  where  growth  is  tak- 
ing place ;  in  the  central  portions 
they  may  be  almost  entirely  want- 
ing.    (Fig.  39.) 

This  degeneration  of  the  epithe- 
lial elements  is  probably  owing  to  the  excessive  growth  of  the 
stroma,  and  to  the  subsequent  induration  and  contraction  which 
it  undergoes.  It  quickly  assumes  the  characters  of  cicatricial 
tissue,  and  becomes  hard  and  indurated.  This  causes  obstruction 
and  obliteration  of  the  bloodvessels  which  it  contains,  and  it  is 
probably  to  this  interference  with  the  vascular  supply  that  the 
arrest  in  the  development  of  the  cancer  is  owing.  The  whole  of 
the  central  portions  of  the  growth  may  thus  ultimatel}^  consist 
simply  of  dense  fibrous  tissue,  the  circumference  being  the  only 
part  where  the  epithelial  structure  is  visible.  (Fig.  40.)  The 
amount  of  atrophy  and  contraction  varies  considerably  in  difter- 
ent  cases. 

The  phj'sical  characters  of  scirrhus  are  in  the  same  way  due 

to  the  abundance  of  its  stroma. 
The  growth  is  firm  and  hard,  and 
it  is  often  depressed  in  the  centre, 
owing  to  the  contraction  of  the  cica- 
tricial tissue:  this  is  very  character- 
istic of  scirrhus  of  the  breast,  where 
it  causes  puckering  of  the  super- 
jacent structures.  On  section  the 
tumor  presents  a  white  glistening 
surface,  intersected  with  fibrous  bands.  The  external  are  less 
firm  than  the  central  portions  of  the  growth,  and  yield  on  scrap- 
ing a  juice  which  is  rich  in  cells,  nuclei,  and  granules. 

Scirrhus  is  most  commonly  met  with  in  the  female  breast,  and 
in  the  alimentary  canal — especially  in  the  pylorus,  oesophagus, 
and  rectum.     It  also  occurs  in  the  skin. 


Fig.  40. 


Scirrhus  of  the  Mamma.  Showing  the 
cicatricial  tissue  in  the  older  portions  of 
the  growth,    x  300.    (Rindfleisch.) 
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JEncep haloid-,  medullary,  or  acute  cancer,  is  closely  allied  to  the 
preceding,  from  whicli  it  differs  principally  in  the  great  rapidity 
of  its  growth,  the  small  amount  of  its  stroma,  and  the  conse- 
quent softness  of  its  consistence.  Encephaloid  and  scirrhus 
cannot  be  regarded  as  constituting  distinct  varieties  of  cancer. 
There  are  all  intermediate  stages  between  them,  and  the  differ- 
ences in  the  rapidity  of  their  growth,  and  consequently  in  their 
structure  and  physical  characters,  constitute  their  only  distinc- 
tive features. 

The  epithelial  growth  in  encephaloid  is  rapid  and  abundant, 
and  the  cells  quickly  uiidergo  fatty  degeneration,  so  that  often 
more  free  nuclei  than  cells  are  visible.  The  proportion  of  stroma 
is  very  small,  and  owing  to  the  rapidity  of  its  growth,  it  is 
much  less  fibrous  than  that  of  scirrhus,  and  does  not  undergo 
a  similar  cicatricial  contraction.  The  bloodvessels  are  very 
abundant,  and  the  tissue  supporting  them  being  soft  and  non- 
resistant,  hemorrhage  'readily  takes  place. 

Encephaloid  cancer  is  of  a  soft  brain-like  consistence,  the  central 
portions,  where  fatty  degeneration  is  most  advanced,  often 
being  completely  difl:lueut.  The  tumor  is  often  more  or  less 
lobulated.  On  section,  it  presents  a  white  pulpy  mass,  much 
resembling  brain-substance,  which  is  often  irregularly  stained 
with  extravasated  blood. 

Encephaloid  is  most  frequently  met  with  in  internal  organs, 
as  a  secondary  growth.  It  also  occurs  primarily,  in  the  articular 
ends  of  bones,  in  the  eye,  in  the  testis,  and  in  other  parts. 
Many  growths  formerly  described  as  encephaloid  cancer,  are 
soft  Sarcomata.  (See  "  Eound-eelled  Sarcoma.") 

EPITHELIOMA. 

E]pitheliom.a,  cancroid,  or  eyithelial  cancer,  must  be  regarded  as 
constituting  a  much  more  distinct  variety  of  cancer  than  either 
of  the  preceding.  It  differs  from  these  in  always  growing  in 
connection  with  cutaneous  or  mucous  surfaces,  and  in  its  epi- 
thelial elements  closely  resembling  the  squamous  variety  of 
epithelium. 

The  cells  of  epithelioma  are  in  the  main  indistinguishable 
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Ftg.  41. 


from  those  met  with  on  the  cutaneous  surfaces,  and  on  the 
mucous  membrane  of  the  mouth.  They  vary  in  size  from  ^-J^ 
to  j-Jq^  of  an  inch  in  diameter,  the  average  being  ^^-^.  They 
contain  usually  a  single  nucleus  ;  frequently,  however,  the  nuclei 
are  multiple.  (Fig,  41.)     Thej  are  often  considerably  flattened 

and  distorted  in  shape,  owing  to  the 
pressure  to  which  in  their  growth  they 
are  subjected.  The  arrangement  of 
these  cells  is  peculiar:  the  majority  of 
them  are  situated  in  irregular  tubular- 
shaped  lobules;  others  are  less  reg- 
ularly grouped  in  masses  of  various 
sizes  amongst  the  meshes  of  the'stroma. 
As  the  cells  increase  in  number  they 
become     arranged     concentrically     in 

Cells  from  an  Epithelioma  of  the  Lip.    g^UpS,  SO  aS  tO  forill   globular    maSSCS. 

In  these  masses,  as  the  epithelium  mul- 
tiplies, the  peripheral  layers  of  cells  become  flattened  by  pressure 
against  the  surrounding  structures,  whilst  those  in  the  centre 
remain  more  or  less  spherical  in  shape,  like  those  of  the  deeper 
layers  of  the  epidermis.  These  are  the  concentric  globes,  or  epi- 
thelial nests,  which  are  so  characteristic  of  epithelioma.  (Fig.  42.) 
They  are  met  with  not  only  in  the  tubular  lobules,  but  also  in 
other  parts  of  the  stroma.  The  cells  may  be  so  closely  packed 
as  ultimately  to  become  hard  and  dry  like  those  of  the  nails  and 
hair,  and  the  globes  are  then  of  a  brownish-yellow  color,  and  of 
a  firm  consistence.  These  globes  are  often  large  enough  to  be 
readily  visible  to  the  naked  eye,  and  owing  to  the  arrangement 
of  the  epidermic  scales,  they  usually  present  a  fibrous  appear- 
ance. 

The  stroma  presents  every  variation  between  rapidly  growing 
embryonic  and  dense  fibrous  tissue.  It  may  be  very  abundant, 
or  almost  entirely  wanting.  As  in  the  other  forms  of  cancer, 
it  supports  the  bloodvessels. 

With  regard  to  the  development  of  epithelioma,  there  can  be 
no  doubt  that  its  epithelial  elements  are  derived  from  the  epi- 
thelium of  the  skin  or  mucous  membranes,  or  from  that  of  the 
glands  which  are  situated  in  these  tissues.  The  growth  com- 
mences by  a  proliferation  of  this  epithelium,  which  as  it  in- 
creases becomes  heterologous,  extending  beyond  the  normal  limits 
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into  the  subjacent  connective  tissue,  and  even  into  muscle,  bone, 
and  other  structures. 

Epitbeliom-a  usually  presents  itself,  in  the  first  place,  either 
as  a  small  foul  ulcer  with  indurated  edges,  or  as  a  subcutaneous 
induration  or  nodule,  which  subsequently  ulcerates.     The  sur- 


FlG.  42. 


Epithelioma  of  the  Lip.    Sho-sving  the  concentric  globes  of  epithelial  cells,     x  100. 

face  of  the  ulcer  is  frequently  papillated  and  villous,  owing  to 
the  irregular  growth  of  the  corium.  The  tumor  itself  is  firm 
in  consistence,  often  more  or  less  friable,  and  on  section  presents 
a  grayish-white  granular  surface,  intersected  with  lines  of  fibrous 
tissue.  The  cut  surface  yields  on  pressure  a  small  quantity  of 
turbid  fluid,  and  in  most  cases  also  a  peculiar,  thick,  crumbling, 
curdy  material  can  be  expressed,  which  comes  out  in  a  worm- 
like shape,  like  the  sebaceous  matter  from  the  glands  of  the  skin. 
This  latter  is  very  characteristic;  it  is  composed  of  epithelial 
scales,  and  on  being  mixed  with  water  it  does  not  diftuse  itself 
like  the  juice  of  other  cancers,  but  separates  into  minute  visible 
particles.  If  it  is  very  abundant,  the  cancer  is  soft  and  friable, 
and  the  material  can  be  seen  in  the  cut  surface  as  small,  scat- 
tered opaque  dots. 

Epithelioma  has  its  primary  seat  in  the  immediate  vicinity  of 
the  cutaneous  or  mucous  surfaces;  and  it  appears  in  many  cases 

II 
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to  owe  its  origin  to  some  external  source  of  irritation.  It  is 
most  frequently  met  with  in  the  lower  lip  at  the  junction  of 
the  skin  and  mucous  membrane,  on  the  tongue,  prepuce,  scrotum 
("chimney-sweeps'  cancer"')  labia,  eyelids,  cheeks,  and  in  the 
uterus  and  bladder.  As  it  extends  it  may  involve  any  tissue — 
lymphatic  glands,  muscle,  bone,  and  tendon  may  be  alike  im- 
plicated.    It  very  rarely  occurs  in  internal  organs. 

Ej^ithelial  cancers  growing  from  mucous  membranes  which 
possess  a  cylindrical  epithelium,  differ  somewhat  from  the  pre- 
ceding. They  usually  originate  in  the  glandular  structures  of 
the  membrane,  and  their  epithelial  elements  resemble  those  of 
the  gland,  and  are  not  squamous  in  character.  There  is  rarely 
a  formation  of  concentric  globes,  and  the  growths  are  of  a  soft, 
and  often  gelatinous  consistence.  The  distinction  between  these 
and  simple  adenomata  is  often  exceedingly  difficult. 

COLLOID  CANCER. 

The  growths  described  under  the  name  of  colloid.,  alveolar,  or 
gelaiiniform  cancer,  although  often  regarded  as  constituting  a 
distinct  variety  of  cancer,  are  probably  simply  one  of  the  pre- 
ceding forms  which  have  undergone  a  mucoid  or  colloid  change. 
The  frequency  with  which  non-cancerous  growths  which  have 
undergone  these  forms  of  degeneration  have  been  confounded 
with  colloid  cancer  has  alread}^  been  alluded  to.  (See  "  Colloid 
Degeneration.") 

The  alveolar  structure  in  colloid  cancers  is  very  marked :  the 
alveoli  are  large,  distinct,  and  more  or  less  sj^herical  in  shape. 
Within  them  is  contained  the  gelatinous  or  colloid  material, 
which  is  a  glistening,  translucent,  colorless,  or  yellowish  sub- 
stance, of  the  consistence  of  thin  mucilage  or  size-gelatin.  In 
the  main,  it  is  perfectly  structureless  ;  within  it,  however,  are 
imbedded  a  varying  number  of  epithelioid  cells,  which  also  con- 
tain the  same  gelatinous  substance.  These  cells  present  a  pecu- 
liar appearance :  they  are  large  and  spherical  in  shape,  and  are 
distended  with  drops  of  the  same  gelatinous  material  as  that  in 
which  they  are  imbedded.  (Fig.  43.)  Many  of  them  display  a 
lamellar  surface,  their  boundary  consisting  of  concentric  lines. 
It  would  appear  that  the  mucoid  change  commences  in  the  cells, 
which  become  gradually  destroj^ed  in  the  process. 
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Colloid  cancer  is  most  frequently  met  with  in  the  stomach,  in 
the  intestine,  and  in  the  peritoneum. 


Fig.  43. 


Colloid  Cancer,     x  300.    (Rindfleisch.) 


Clinical  Charactees  of  the  Cancers. — The  cancers  all  pos- 
sess, in  the  highest  degree,  malignant  properties.  They  extend 
locally,  invading  indiscriminately  the  tissues  in  which  they  grow, 
and  reproduce  themselves  in  the  lymphatic  glands  and  in  inter- 
nal organs.  In  the  process  of  dissemination,  however,  they  pre- 
sent some  peculiarities  which  distinguish  them  from  growths, 
with  which  they  are  closely  allied,  and  which  are  equally  malig- 
nant— viz.,  the  sarcomata. 

The  cancers  are  characterized  by  their  great  tendency  to  local 
extension  by  the  invasion  of  adjacent  structures,  and  by  the 
facility  with  which  they  cause  similar  growths  in  the  neighbor- 
ing lymphatic  glands.  The  implication  of  the  lymphatics  is 
much  more  marked  than  in  the  sarcomata,  and  this  is  probably 
owing  to  the  communication  of  these  vessels  with  the  alveolar 
spaces  of  the  cancerous  growth.  The  general  dissemination  in 
internal  organs,  on  the  other  hand,  is  effected  much  less  readily 
in  cancer  than  in  sarcoma,  and  the  course  of  the  former  is  there- 
fore often  more  protracted  than  that  of  the  latter.  This  differ- 
ence is  explained  by  the  difference  in  the  distribution  of  their 
bloodvessels  ;  in  cancer,  these  are  contained  in  the  stroma,  and 
do  not  come  into  contact  with  the  cells  of  the  growth,  whereas, 
in  the  sarcomata,  they  ramify  amongst  the  cells,  and  their  walls 
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being  composed  of  thin,  embryonic  tissue,  like  that  of  the  growth 
which  they  supply,  infection  through  the  medium  of  the  blood 
is  rapidly  and  readily  effected.  In  cancer,  the  lymph  being  the 
chief  medium  of  infection,  the  reproduction  of  the  growths  in 
internal  organs  is  often  considerably  delayed.  The  progress  of 
the  disease  becomes  arrested  by  the  lymphatic  glands,  and  its 
further  dissemination  can  usually  only  be  eifected  after  these 
have  become  very  generally  and  extensively  involved. 

With  regard  to  the  difference  in  the  clinical  characters  of  the 
several  varieties  of  cancer — epithelioma  is  the  least  malignant. 
It  extends  locally,  and  affects  the  neighboring  lymphatics,  but 
rarely  reproduces  itself  in  internal  organs.  This  is  possibly 
partly  owing  to  the  size  and  character  of  its  epithelial  elements. 

Scirrhus  and  encephaloid,  which  anatomically  are  so  closely 
allied,  differ  considerably  in  the  degree  of  their  malignancy. 
The  dissemination  of  the  latter  takes  place  much  more  readily 
than  that  of  the  former,  owing  to  the  greater  rapidity  of  its 
growth,  its  greater  vascularity,  and  the  greater  activity  of  its 
epithelial  elements.  Both  scirrhus  and  encephaloid  reproduce 
themselves  in  the  lymphatic  glands,  and  in  internal  organs. 

Colloid  closely  resembles  encephaloid  in  the  rapidity  of  its 
development,  and  in  the  degree  of  its  malignancy. 

In  all  the  varieties  of  cancer  there  is  a  tendency  for  the  sec- 
ondary growth  to  repeat  the  characters  of  the  primary  one. 
This  is  most  marked  in  encephaloid,  epithelioma,  and  colloid. 
These,  in  reproducing  themselves,  almost  invariably  maintain 
their  primary  characters.  In  scirrhus,  however,  the  secondary 
growths  in  internal  organs  usually  differ  from  the  primary  one. 
They  are  soft  and  vascular,  and  possess  all  the  characters  of 
encephaloid.  A  tendency  to  the  formation  of  pigment  (melan- 
osis) in  the  primary  cancer,  is  in  the  same  way  exhibited  by  the 
secondary  growths.  In  some  cases,  however,  this  tendency  to 
repeat  the  characters  of  the  primary  growth  is  less  marked,  and 
the  different  varieties  of  cancer  may  be  found  replacing  one 
another. 
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CHAPTER    XXIV. 

THE  MYOMATA,  NEUEOMATA,  AND  ANGIOMATA. 

MYOMATA. 

The  Myomata  are  tumors  consisting  of  muscular  tissue.  A 
new  formation  of  muscle  has  been  already  described  as  being 
frequently  associated  with  the  ordinary  process  of  hjqDertrophy, 
both  of  striated  and  of  non-striated  muscle — a  simple  hyperplasia 
of  the  elements  of  the  muscle  accompanying  the  increase  in  their 
size.     (See  "  Hypertrophy.") 

.  Structure. — The  myomata  consists  either  of  striated  or  of 
non-striated  muscle.  The  former  are  exceedingly  rare,  only  two 
or  three  examples  having  been  recorded,  and  these  were  con- 
genital. 

The  myomata  of  non-striated  muscle,  consist — like  the  physi- 
ological tissue-r-of  elongated,  spindle-shaped  cells,  more  or  less 
isolated,  or  grouped  into  fasciculi  of  various  sizes,  with  a  vary- 
ing quantity  of  connective  tissue.  The  connective  tissue  is  often 
exceedingly  abundant,  so  much  so,  that  these  growths  in  the 
uterus — where  they  most  frequently  occur — are  usually  known 
asjibroid  tumors.  It  is  often  necessary  to  macerate  the  tissue  in 
dilute  nitric  acid,  in  order  to  display  the  muscular  elements, 
which  by  this  means  become  isolated.  The  muscular  fasciculi 
either  present  a  regular  arrangement,  or  pass  in  different  direc- 
tions through  the  tumor.  The  bloodvessels  are  distributed  in 
the  connective  tissue. 

Development. — The  myomata  probably  always  originate  from 
muscle,  they  are  therefore  homologous  growths.  In  their  growth 
they  may  become  distinctly  circumscribed  tumors,  but  more 
commonly,  they  remain  as  ill-defined,  irregular  masses  in  the 
midst  of  the  muscular  tissue  in  which  they  grow.  They  not  in- 
frequently become  pedunculated  and  form  polypi,  especially  in 
the  uterus. 
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Secondary  Changes. — Of  these,  the  most  frequent  is  calcifica- 
tion ;  hemorrhage,  mucoid  softening,  and  the  formation  of  cysts, 
are  also  occasionally  met  with. 

The  uterus  is  by  far  the  most  frequent  seat  of  the  myomata, 
and  they  constitute  here  a  variety  of  the  so-called  _/?6rozW  tumors 
of  the  uterus.  Many  of  these  uterine  fibroid  tumors  consist 
almost  entirely  of  connective  tissue,  and  to  such  the  application 
of  the  term  '•'•fibroid  "  would  appear  to  be  correct.  In  others,  how- 
ever, the  muscular  elements  form  so  large  a  proportion  of  the 
tumor  that  it  is  more  properly  regarded  as  a  muscular  growth. 
They  form  either  distinctly  circumscribed  tumors,  or  irregular, 
ill-defined  masses  in  the  uterine  walls.  Sometimes  they  project  in 
the  form  of  polypi  into  the  uterine  or  abdominal  cavities.  My- 
omata may  also  occur  in  the  prostate  gland,  in  the  oesophagus, 
and  in  the  stomach  and  intestines.  In  the  latter  situations  they 
often  become  pedunculated. 

Clinical  Characters. — Clinically,  the  myomata  are  perfectly 
innocent. 

neuromata. 

The  neuromata  are  tumors  consisting  almost  entirely  of  nerve- 
tissue.  The  term  "  neuroma  "  has  been  applied  to  many  growths 
found  in  connection  with  nerves :  fibrous  and  gummy  tumors 
growing  within  the  nerve-sheath,  and  many  myomata,  have  been 
included  under  this  head.  True  neuroma,  however,  is  very 
rarely  met  with,  and  is  amongst  the  least  frequent  of  all  the  new 
formations. 

Structure, — I^erve-tissue  presents  itself  in  two  forms:  the 
gray  or  medullary  tissue,  Avhich  consists  principally  of  nerve- 
cells,  and  the  wdiite  tissue,  which  consists  of  the  tubular  nerve- 
fibres.  New  formations  of  medullary  tissue  have  been  described 
by  Virchow  in  the  ner^^ous  centres,  as  local  or  general  hyper- 
plasias of  the  gray  matter,  but  they  are  so  exceedingly  rare  that 
a  further  description  of  them  will  be  unnecessary.  It  is  as  a  new 
growth  of  nervefibres  that  the  neuromata  are  most  frequently 
met  with.  Thej^  resemble  in  structure  the  cerebro-spinal  nerves, 
consisting  of  tubular  fibres  with  a  varying  quantity  of  intertu- 
bular  connective  tissue,  and  in  some  cases  a  few  gray  gelatinous 
fibres. 

Development. — The  neuromata  always  originate  from  pre-ex- 
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istiiig  nerve-tissue, — either  from  the  cranial  or  from  the  spinal 
nerves.  Their  growth  is  slow,  they  rarely  attain  a  large  size, 
but  usually  exist  as  small,  single  nodules. 

The  most  frequent  seat  of  these  growths  is  the  extremities  of 
divided  nerves,  where  they  are  sometimes  found  after  amputa- 
tions. They  exist,  in  this  situation,  as  spherical  or  elongated 
enlargements  of  the  divided  extremity  of  the  nerve  ;  and  they 
are  usually  intimately  connected  with  the  cicatricial  tissue  of 
the  stump,  from  which  they  can  onljMvith  difficulty  be  isolated. 
They  may  also  occur  in  the  course  of  the  nerves  in  any  situation, 
either  as  single  or  multiple  nodules. 

Clinical  Oharacters. — Clinically,  the  neuromata  are  for  the 
most  part  perfectly  innocent  tumors.  They  sometimes,  however, 
recur  locally  after  removal.  They  always  cause  considerable 
pain. 

ANGIOiMATA. 

The  angiomata,  or  vascular  tumors,  are  tumors  consisting  of 
bloodvessels,  held  together  by  a  small  amount  of  connective  tissue. 
They  include  the  various  forms  of  nsevi,  the  erectile  tumors,  and 
aneurism  by  anastomosis.  They  may  be  divided  into  two  classes, 
the  simple  angiomata,  in  which  the  new  vessels  resemble  nor- 
mal arteries,  veins,  or  capillaries ;  and  the  cavernous  angiomata, 
in  which  the  blood  circulates  in  a  cavernous  structure  similar  to 
that  of  the  corpus  cavernosum  penis. 

Simple  Angiomata. — These  include  the  various  forms  of  nsevi, 
and  telangiectasis.  They  consist  of  tortuous  and  dilated  blood- 
vessels, held  together  by  a  small  quantity  of  connective  and  adi- 
pose tissue.  The  vessels  are  most  of  them  of  new  formation  ; 
some,  however,  may  be  the  original  vessels  of  the  part  which 
have  become  considerably  enlarged.  They  most  commonly  par- 
take of  the  nature  of  capillaries,  but  in  other  cases  the  arterial 
or  venous,  characters  predominate.  These  growths  are  usually 
small,  superficial,  slightly  elevated  masses  ;  although  they  some- 
times form  larger  tumors.  Their  color  is  red,  violet,  or  purple, 
according  to  the  character  of  the  blood  which  they  contain. 
The  former  is  much  the  most  frequent. 

Cavernous  Angiomata. — These  include  the  venous  vascular 
tumors,  erectile  tumors,  and  aneurism  by  anastomosis.  They 
consist  of  an  erectile  cavernous  tissue,  closely  resembling  that 
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of  the  corpus  cavernosum  penis.  The  growth  is  made  up  of 
irregular  fibrous  alveoli,  which  communicate  freely  with  one 
another,  and  are  lined  with  an  epithelium  similar  to  that  of  the 
veins.  These  spaces  are  distended  with  blood,  usually  venous, 
which  is  supplied  to  them  by  numerous  tortuous  vessels,  and 
circulates  in  them  with  varying  degrees  of  rapidity.  These 
growths  are  commonly  of  a  bluish  color.  They  may  be  diiiuse, 
or  form  distinctly  circumscribed  tumors.  They  often  exhibit 
distinct  pulsation.  Their  favorite  seat  is  the  skin  and  subcu- 
taneous tissue.  They  may  also  occur  in  the  orbit,  in  muscle, 
and  in  the  liver,  spleen,  and  kidneys. 
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CYSTS. 

In"  addition  to  tlie  new  growths  already  described,  there  is  a 
large  class  of  formations,  many  of  which  cannot  be  regarded  as 
"  tumors  "  in  the  strict  application  of  this  term.  These  are  the 
cysts  or  cystic  tumors. 

A  cyst  is  a  cavity  containing  liquid  or  pultaceous  material, 
which  is  separated  from  the  surrounding  structures  by  a  more 
or  less  distinct  capsule.  It  may  be  a  new  formation,  or  a  pre- 
existing structure  which  has  become  distended  by  its  own  secre- 
tion, or  by  extravasation  into  it.  The  former  only  comes  within 
the  category  of  new  growths,  although,  for  the  sakQ  of  conveni- 
ence, it  will  be  advisable  to  consider  them  both  under  one  head. 

There  are  thus  two  principal  modes  by  which  cysts  originate  ; 
one,  the  most  frequent,  by  the  gradual  accumulation  of  sub- 
stances within  the  cavities  of  pre-existing  structures,  which  are, 
for  the  most  part,  products  of  their  own  formation,  being  in 
some  cases  a  secretion,  and  in  others  a  cell-growth ;  the  other, 
by  the  independent  formation  of  a  cyst  in  the  tissues. 

The  accumulation  of  secretions  and  of  other  'products  loithin  pre- 
existing cavities,  may  be  effected  in  the  three  following  ways : 

1st.  By  the  retention  of  the  normal  secretion,  owing  to  the 
closure  of  the  excretory  ducts,  as  in  sebaceous  glands. 

2d.  3y  excessive  secretion  ;  the  cavity  being  unprovided  with 
an  excretory  duct,  as  in  bursse. 

3d.  By  the  extravasation  of  blood  into  the  cavity,  as  in  hsema- 
tocele. 

The  independent  formation  of  a  cyst  may  take  place — 

Ist.  By  the  softening  and  liquefaction  of  the  tissues  in  some 
particular  part,  owing  to  mucoid  or  fatty  changes.  The  tissues 
around  the  softened  matters  become  condensed,  and  ultimately 
form  a  kind  of  cyst-wall. 

2d.  By  the  enlargement  and  fusion  of  the  spaces  in  connective 
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tissue,  and  the  accumulation  of  fluids  within  them.  The  sur- 
rounding tissue  becomes  condensed  and  forms  a  cvst-wall ;  and 
this  may,  in  some  cases,  become  lined  with  secreting  cells. 

3d.  By  the  formation  of  a  cyst-wall  around  foreign  bodies, 
parasites,  or  extravasated  blood. 

Structure. — The  wall  of  the  cyst  will  vary  in  its  nature 
according  as  it  is  a  pre-existing  or  a  newly-formed  tissue.  In 
the  former  case  it  will  possess  an  epithelial  lining,  which  will 
present  the  same  characters  as  that  of  the  gland,  serous  mem- 
brane, or  other  structure,  from  which  the  C3'st  originated.  If 
the  cyst  is  a  new  growth  it  rarely  possesses  an  epithelial  lining, 
but  consists  simply  of  a  fibrous  capsule.  The  cyst-wall  is  some- 
times firmly  connected  with  the  adjacent  parts,  so  that  it  can 
only  with  ditficulty  be  separated  ;  in  other  cases  the  union  is 
much  less  intimate.  Instead  of  being  a  distinct  structure,  it 
may  simpl}'  be  the  surrounding  tissue  which  has  become  dense 
and  fibrous  in  character. 

The  contents  of  cj'sts  are  very  various,  and  may  serve  as  a 
basis  for  their  classification.  In  the  retention-cysts  they  will 
vary  with  the  nature  of  the  normal  secretion — serum,  sebaceous 
matter,  saliva,  milk,  seminal  fluid,  and  other  substances  are 
thus  found  in  these  cysts,  more  or  less  altered  in  character  from 
being  retained  in  a  closed  cavity.  In  the  exudation-cysts  serum 
is  the  most  frequent  constituent,  and  in  extravasation-cysts, 
blood.  In  those  cysts  which  originate  from  the  softening  and 
breaking  down  of  tissue,  the  contents  are  the  products  of  retro- 
gressive tissue  metamorphosis,  and  usually  consist  largely  of 
mucin,  fatty  matters,  and  serum. 

Secondary  Changes.— These  may  take  place  in  the  wall  of 
the  cyst,  or  in  its  contents.  The  cyst-wall  itself  may  become 
the  seat  of  new  growths,  and  produce  secondary  cysts,  villous, 
glandular,  and  other  structures:  this  occurs  in  many  compound 
ovarian  cysts.  It  may  also  be  the  seat  of  an  inflammatory  pro- 
cess, terminating  in  suppuration  and  granulation,  and  by  this 
means  the  cyst  frequently  becomes  obliterated,  its  contents  being 
either  absorbed  or  discharged  externally,  and  the  cavity  closing 
by  granulation.  Calcification  and  ossification  of  the  wall  may 
also  occur.  The  contents  of  cysts  undergo  various  changes, 
owing  to  their  retention  in  a  closed  cavity.  The  secretions 
become  altered  in  character,  thickened  and  viscid.     Epithelial 
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elements  undergo  fatty  changes,  and  so  give  rise  to  cliolesterin 
crystals.     Calcification  of  the  contents  is  also  common. 

Cysts  may -be  simple  or  compound.  A  simple  cyst  consists  of 
a  single  loculus.  A  compound  or  multilocular  cyst  is  one  con- 
sisting of  numerous  loculi,  which  either  communicate  with  one 
another  or  remain  isolated.  Another  variety  of  compound  cyst 
consists  of  a  cyst  with  endogenous  growths,  the  larger  cyst 
having  others  growing  from  its  walls.  A  compound  cyst  may 
become  a  simple  one  by  the  destruction  of  its  walls. 

Cysts  are  frequently  associated  with  other  growths,  hence  the 
terms — "  Cj- stic  Sarcoma,"  "  Cystic  Cancer,"  &c.  It  is  especially 
in  those  growths  which  originate  in  glandular  structures,  as  in 
the  mamma,  testicle,  and  ovary,  that  this  combination  is  met 
with.  The  cystic  development  may  entirely  obliterate  the 
structure  of  the  tumor  in  which  it  takes  place,  so  that  ulti- 
matel}^  the  latter  is  converted  into  a  combination  of  cysts.  In 
other  cases  large  j)Oi'tions  of  the  tumor  grow  into  the  cystic 
cavities.  Considerable  diificulty  is  thus  not  unfrequently  caused 
in  determining  the  nature  of  the  original  growth. 

Classification. — Cysts  may  be  most  conveniently  classified, 
according  to  their  mode  of  origin,  thus: 

Classification  of  Cysts. 

L  Cysts  formed  b}^  the  accumulation  of  substances  within 
the  cavities  of  pre-existing  structures. 
A.  Retention  Cysts. — Cysts  resulting  from  the  retention 
of  normal  secretions.     These  include — 
a.  Sebaceous' Cysts. — These  are  formed  by  the  retention 
of  secretions  in  the  sebaceous  glands.     Such  are 
comedones  and  atheromatous  tumors. 
/?.  Mucous  Cysts. — These  are  formed  by  the  retention  of 

secretions  in  the  glands  of  mucous  membranes. 
/i  Cysts  from  retention  of  secretions  in  other  parts,  in- 
cluding, Eanula,  from  occlusion  of  the  salivary 
ducts  ;  Encysted  Hydrocele,  from  occlusion  of  the 
tubuli  testis;  cysts  in  the  mammary  gland,  from 
obstruction  of  the  lacteal  ducts ;  simple,  and  some 
compound  cysts  of  the  ovary,  from  dilatation  of  the 
Graafian  follicles ;  and  simple  cysts  of  the  liver  and 
kidneys. 
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B.  ExuDATiOiSr  Cysts. — Cysts  resulting  from  excessive  se- 

cretion in  cavities  unprovided  with  an  excretory 
duct.  These  include  Bursas,  Ganglia,  Hydrocele, 
and  many  cysts  in  the  broad  ligament. 

C.  Extravasation  Cysts. — Cysts  resulting  from  extrava- 

sation into  closed  cavities.     These  include  Hsema- 
tocele,  and  some  other  forms  of  sanguineous  cysts. 
II.  Cysts  of  independent  origin. 

A.  Cysts  from  Softening  of  Tissues. — These  are  especially 

common  in  new  formations,  as  in  enchondroma,  lipoma, 
sarcoma,  &c. 

B.  Cysts  from  Expansion  and  Fusion  of  Spaces  in  Con- 

nective Tissue. — These  include — 
a.  Bursce^  originating  from  irritation  and  exudation  into 

the  tissues. 
/?.  Serous  cysts  in  the  neck  (often  congenital). 
y.  Many  compound  ovainan  cysts} 

C.  Cysts  formed  around  Foreign  Bodies,  Extravasated 

Blood,  and  Parasites. 

D.  Congenital    Cysts. — These    include    many    Dermoid 

cysts.  These  appear  often  to  be  the  remains  of 
blighted  ova.  They  contain  fatty  matters,  hair, 
teeth,  bones,  &c. 

^  See  Dr.    Wilson  Fox,  on  Cystic  Tumors  of  the  Ovary,  "  Med.-Chir.    Soc. 
Trans.,"  vol.  xlvii. 
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INFLAMMATION. 

The  morbid  processes  wliich  liave  thus  far  been  described, 
have  been  mainly  characterized  by  some  alteration  in  the  normal 
nutrition  of  the  histological  elements ;  either  by  a  diminution 
in  their  nutritive  activity,  as  in  atrophy  and  the  degenerations  ; 
or  by  an  increase,  as  in  hypertrophy  and  the  new  formations. 
In  the  process  of  wflammation^  an  alteration  in  nutrition  also 
plays  a  prominent  part,  but  changes  in  the  bloodvessels  and  in 
the  circulation  are  its  essential  and  most  important  constitu- 
ents.^ 

Inflammation  is  the  succession  of  changes  which  takes  place 
in  a  tissue,  as  the  result  of  some  kind  of  injury,  provided  that 
this  injury  be  insuflicient  immediately  to  destroy  its  vitality. 
With  regard  to  the  nature  of  the  injury,  it  may  consist  in  some 
direct  irritation  of  the  tissue,  either  by  mechanical  or  chemical 
agents,  or  by  substances  conveyed  to  it  by  means  of  the  blood- 
vessels or  lymphatics ;  or  in  an  indireM  irritation,  as  in  some 
cases  of  inflammation  of  internal  organs  arising  from  exposure 
to  cold.  In  all  cases,  however,  some  injurious  stimulation  of 
the  tissue  precedes  the  occurrence  of  the  local  changes  which 
constitute  the  inflammatory  process. 

The  exact  nature  of  these  changes  has,  for  the  most  part,  beea 
ascertained  during  the  past  five  years,  mainly  owing  to  the 
experimental  researches  of  Professors  Cohnheim,  Strieker,  and 
Burdon-Sanderson.  The  method  of  investigation  has  consisted 
in  the  artificial  production  of  inflammation  in  the  lower  animals, 
and  the  observation  of  the  process  as  thus  induced.  The  process 
comprises — 

1  "With  regard  to  the  general  pathology  of  Inflammation,  the  reader  is  espe- 
cially referred  to  the  works  of  Virchow,  Cohnheim,  Strieker,  and  Burdon-San- 
derson. The  most  able  article  by  Professor  Sanderson,  in  the  fifth  volume  of 
Holmes's  System  of  Surgery,  contains  an  admirable  exposition  of  what  is  known, 
on  the  subject. 
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1st.   Changes  in  the  bloodvessels  and  circidation. 

2d.  Exudation  of  liquor  sanguinis  and  migration  of -white  blood- 
corpuscles  ;  and 

3d.  Alterations  in  the  nutrition  of  the  inflamed  tissue. 

It  will  be  well,  in  the  first  place,  to  consider  each  of  these 
separately,  in  the  order  in  which  they  occur,  and  subsequently 
to  endeavor  to  point  out  how  far  a  causal  relation  exists  between 
them. 

I.  Changes  in  the  Bloodvessels  and  Circulation.— Changes 
in  the  bloodvessels  and  circulation,  resulting  in  increased  vascu- 
larity, have  ever  been  regarded  as  playing  a  most  important  part 
in  inflammation,  as  upon  them  principally  depend  those  signs  of 
the  process  which  are  most  obvious  during  life.  The  redness, 
heat,  and  swelling,  which  are  so  constantly  met  with  in  inflamed 
tissues,  are  in  great  measure  due  to  the  attendant  hypersemia. 
The  swelling,  however,  is  in  most  cases  dependent  rather  upon 
the  eftusion  and  cell-growth,  than  upon  the  overfulness  of  the 
bloodvessels. 

These  changes  in  the  bloodvessels  and  circulation  are  essential 
constituents  of  inflammation,  both  in  vascular  and  in  non-vascular 
tissues.  In  the  latter,  which  comprise  the  cornea  and  cartilage, 
they  take  place  in  the  adjacent  vessels  from  which  these  tissues 
derive  their  nutritive  supply.  The  nature  of  these  vascular 
changes  has  been  studied  by  the  artificial  production  of  inflam- 
mation in  transparent  tissues,  in  which  the  circulation  can  be 
readily  observed  ;  the  web  and  mesentery  of  the  frog,  and  the 
wing  of  the  bat,  being  most  convenient  for  this  purpose.  The 
phenomena,  as  observed  in  the  mesentery  of  the  frog,  may  be 
thus  briefly  described : 

The  first  •effect  of  irritation  of  the  mesentery— mere  exposure 
to  the  air  being  sufficient  for  the  purpose — is  to  cause  dilatation 
of  the  arteries,  and  subsequently  a  similar  dilatation  of  the 
veins.  The  dilatation  of  the  arteries  commences  at  once,  and 
is  not  preceded  by  any  contraction.  It  gradually  increases  for 
about  twelve  hours.  This  enlargement  of  the  bloodvessels  is 
associated  at  the  commencement  of  the  process  with  an  accelera- 
tion in  the  flow  of  blood  ;  this,  however,  is  soon  followed  by  a 
considerable  retardation  in  the  circulation,  the  vessels  still  re- 
maining dilated.  These  alterations  in  the  rapidity  of  the  blood- 
flow  cannot  be  owing  to  the  increase  in  the  calibre  of  the  vessels. 
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which  remain  throughout  dilated.  The  relation  which  subsists 
between  the  two  phenomena  is  unknown. 

The  retardation  of  the  circulation  usualW  commences  some- 
what suddenly,  and  is  first  observable  in  the  veins.  The  rapidity 
of  the  current  varies,  however,  in  different  vessels  ;  in  some — 
both  arteries  and  veins — it  may  be  more  rapid,  in  others,  very 
slow,  oscillating  to  and  fro,  or  even  completely  stagnant,  these 
differences  occurring  perhaps  in  contiguous  vessels,  without  any 
obvious  cause.  The  capillaries  and  small  arteries  often  present 
at  the  same  time  numerous  irregular  bulgings  and  contractions  ; 
in  many  parts  they  may  be  distinctly  aneurismal  and  varicose. 

As  the  circulation  becomes  slower,  the  white  blood-corpuscles 
(leucocytes)  accumulate  in  the  veins.  Their  natural  tendency 
to  adhere  to  the  sides  of  the  vessels  is  increased,  so  that  they 
may  nearly  fill  the  tube.  At  the  same  time  they  exhibit  active 
movements,  by  means  of  which  they  penetrate  the  walls  of  the 
vessels  and  pass  into  the  surrounding  tissues.  This  phenomenon 
will  be  described  under  the  head  of  "  Exudation  of  Liquor  San- 
guinis and  of  White  -Blood-Corpuscles."  The  absolute  number 
of  white  blood-corpuscles  may  also  be  increased  owing  to  the 
irritation  of  the  Ijmiphatic  structures  in  the  vicinity  of  the  in- 
flamed tissue. 

The  red  corpuscles  also  accumulate  in  the  capillaries.  They 
adhere  to  one  another  and  to  the  sides  of  the  vessels,  and  be- 
come so  closely  packed  that  their  outlines  can  scarcely  be  dis- 
tinguished. Increased  adhesiveness  of  the  red  corpuscles  has 
long  been  regarded  as  characteristic  of  inflammatory  blood,  by 
virtue  of  which  they  exhibit  a  greater  tendency  to  cohere  in 
rolls  than  in  health.  This  was  supposed  to  be  due  to  increased 
viscidity  of  the  blood  owing  to  an  increase  in  its  fibrin.  It  is 
doubtful,  however,  if  this  be  the  case — the  experiments  of  Pro- 
fessor Lister  tending  to  show  that  the  aggregation  is  as  marked 
after  the  removal  of  the  fibrin,  and  in  non-infiammatory  as  in 
inflammatory  blood.     (See  "  Causes  of  Stasis.") 

The  gradual  diminution  in  the  rapidity  of  the  circulation,  and 
the  accumulation  of  the  blood-corpuscles  in  the  vessels,  are  usu- 
ally ultimately  followed  by  the  complete  stagnation  of  the  cur- 
rent, constituting  the  condition  long  known  as  injiammatory 
stasis. 

XL  Exudation  of  Liquor  Sanguinis  and  Migration  of  White 
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Blood-Corpuscles. — Another  constituent  of  tlie  inflammatory 
process  consists  in  the  exudation  of  liquor  sanguinis  and  migra- 
tion of  white  blood-corpuscles. 

a.  Migration  of  White  Blood-Corpuscles. — The  emigration  of 
white  blood-corpuscles  (leucocytes)  through  the  Avails  of  the 
bloodvessels  was  first  described,  although  very  incompletely,  by 
Dr.  W.  Addison  in  1842.^  This  observer  stated  as  the  result  of 
his  researches,  that  in  inflammation  these  corpuscles  adhered  to 
the  walls  of  the  vessels  and  passed  through  them  into  the  sur- 
rounding tissues.  In  1846  Dr.  Augustus  Waller  described  more 
fully  the  same  phenomenon,  and  from  his  description  there  can 
be  little  doubt  that  he  actually  observed  the  emigration  of  the 
corpuscles.''  Both  these  observers  concluded  that  the  escaped 
blood-corpuscles  became  pus-corpuscles.  Their  observations, 
however,  were  but  little  thought  of  and  were  soon  forgotten, 
and  it  was  not  until  1867,  when  similar  investigations  were  in- 
stituted quite  independently  by  Professor  Cohnheim,  of  Berlin 
— to  whose  minute  researches  we  must  ascribe  most  of  our  pres- 
ent knowledge  on  this  subject — that  the  emigration  of  blood- 
corpuscles  came  to  occupy  an  important  place  in  the  pathology 
of  inflammation. 

The  emigration  may  be  observed  in  the  mesentery  of  a  frog 
which  has  previously  been  paralyzed  by  the  subcutaneous  injec- 
tion of  curare.  The  changes  in  the  bloodvessels  and  in  the  cir- 
culation, and  the  accumulation  of  blood-corpuscles  in  the  part, 
have  been  already  described ;  it  remains  only  to  consider  the 
phenomena  of  emigration. 

The  white  blood-corpuscles  (leucocytes)  which  have  accumu- 
lated in  large  numbers,  especially  in  the  veins,  remain  almost 
stationary  against  the  walls  of  the  vessel,  the  blood-current 
passing  by  them,  although  with  much  diminished  velocity. 
Those  immediately  adjacent  to  the  wall,  gradually  sink  into  it, 
and  pass  through  it  into  the  surrounding  tissue.  In  doing  so 
they  may  be  observed  in  the  various  stages  of  their  passage.  At 
first  small  button-shaped  elevations  are  seen  springing  from  the 
outer  wall  of  the  vessel.  These  gradually  increase  until  they 
assume  the  form  of  pear-shaped  bodies,  which  still  adhere  by 

1  "  Experimental  and  Practical  Kesearches  on  Inflammation,"  Trans.  Prov. 
Med.  Association,  1842. 

2  Phil.  Magazine,  vol.  xxix,  1846. 
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tlieir  small  ends  to  tlie  vascular  wall.  Ultimately  the  small 
pedicle  of  protoplasm  by  which  they  are  attached  gives  way  and 
the  passage  is  complete,  the  corpuscle  remaining  free  outside  the 
vessel. 

In  explanation  of  this  phenomenon,  there  can  be  no  doubt 
that  the  passage  of  the  corpuscles  is  effected  by  virtue  of  their 
own  amoeboid  activity,  by  means  of  which  they  penetrate  the 
walls  of  the  vessels.  The  capillaries  are  now  known  to  consist 
of  protoplasm,  and  hence  the  penetration  of  their  contractile 
walls  by  the  amoeboid  corpuscles  and  the  subsequent  closure  of 
the  openings  Avhen  the  transit  is  completed  can  be  readily  under- 
stood. The  corpuscles  having  escaped  from  the  vessels  into  the 
surrounding  tissues,  continue  to  exhibit  active  movements. 
They  may  multiply  by  division,  and  thus  rapidly  increase  in 
number :  this  will  be  again  referred  to  when  speaking  of  the 
origin  of  pus. 

iSTot  only  is  there  an  emigration  of  Avhite  blood-corpuscles  in 
inflammation,  but  the  red  corpuscles  also  pass  through  the  walls 
of  the  bloodvessels,  though  in  less  considerable  numbers ;  and 
their  transit  is  mainly  through  the  walls  of  the  capillaries.  This 
passage  of  the  red  corpuscles  takes  place  in  simple  mechanical 
congestion,  and  it  may  be  observ^ed  in  the  web  of  a  frog  in  which 
congestion  has  been  artificially  induced  by  ligature  of  the 
femoral  vein.     (See  "Mechanical  ITyperaemia.") 

/?.  Exudation  of  Liquor  Sawjuirds. — Associated  with  the  pas- 
sage of  the  blood-corpuscles  through  the  walls  of  the  vessels,  is 
an  exudation  of  the  liquor  sanguinis.  The  exuded  liquor  san- 
guinis— which  constitutes  the  well-known  iDfiaimnatory  effusion 
— differs  from  the  liquid  which  transudes  as  the  result  of  simple 
mechanical  congestion,  inasmuch  as  it  usually  contains  a  larger 
proportion  of  albumen  and  fibrin,  a  proportion  which  increases 
with  the  intensity  of  the  inflammation.  It  also  contains  an 
excess  of  phosphates  and  carbonates. 

The  most  characteristic  feature  of  inflammatory  effusion  is 
the  large  number  of  cell-structures  which  it  contains.  These 
are  the  direct  product  of  the  inflamed  tissue,  and  are  in  no  case 
generated  spontaneously  in  the  effused  liquid.  Most  of  them 
are  migrated  blood-corpuscles,  others  are  derived  from  the  pro- 
liferating elements  of  the  tissue.  The  quantity  and  nature  of 
the  effusion  will  thus  vary  with  the  tissue  inflamed,  and  with 
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the  severity  of  the  inflammatory  process.  In  non-vasenlar  tis- 
sues, as  cartilage  and  the  cornea,  exudation  can  only  occur  to  a 
small  extent  from  the  neighboring  vessels,  and  hence  the  effu- 
sion is  small  in  quantity.  In  dense  organs — as  the  liver  and  kid- 
ney, owing  to  the  compactness  of  the  structure,  a  large  amount 
of  elfusion  is  impossible,  and  what  there  is,  is  so  intermingled 
with  the  structural  elements  of  the  organ  that  it  does  not  ap- 
pear as  an  independent  material.  In  the  kidney  it  escapes  into 
the  urinary  tubes  and  so  appears  in  the  urine.  The  effusion  is 
most  abundant,  and  constitutes  an  important  visible  constituent 
of  the  inflammatory  process,  in  inflammation  of  those  organs 
which  possess  a  lax  structure  and  in  which  the  vessels  are  but 
little  supported — as  the  lungs,  and  in  tissues  which  present  a 
free  surface — as  mucous  and  serous  membranes. 

III.  Alterations  in  the  IS'utrition  of  the  inflamed  Tissue. — 
The  remaining  constituent  of  the  inflammatory  process  consists 
in  an  alteration  in  the  nutrition  of  the  elements  of  the  inflamed 
tissue.  The  nutritive  changes,  although  they  may  difter  accord- 
ing to  the  structure  of  the  part,  are  all  characterized  by  an 
increase  in  the  nutritive  activity  of  the  cellular  elements. 

The  nature  of  these  nutritive  changes  has  for  the  most  part 
been  ascertained  by  the  investigation  of  tissues  in  the  lower 
animals,  in  which  inflammation  has  been  artificially  induced. 
In  man,  the  study  of  the  primary  lesions  is  difficult,  owing  to 
the  fact  that  the  process  can  rarely  be  observed  in  its  earlier 
stages.  These  changes  will  be  more  fully  described  when  con- 
sidering inflammations  of  particular  organs  and  tissues  ;  it  will 
be  sufficient  in  the  present  place  merely  to  indicate  their  general 
characters. 

The  alteration  in  nutrition,  as  already  stated,  is  characterized 
by  an  exaltation  of  the  nutritive  functions  of  the  cellular  ele- 
ments of  the  tissues  involved  in  the  inflammatory  process.  This 
is  evidenced  by  an  increase  in  the  activity  of  those  elements 
which  normally  exhibit  active  movements,  as  the  amoeboid  cells 
of  connective  tissue  and  of  the  cornea.  Cells  which  under  nor- 
mal circumstances  undergo  no  alterations  in  form  and  exhibit 
no  active  movements,  become  active — sending  out  processes,  and 
undergoing  various  alterations  in  shape.  This  increase  in  the 
activity,  and  variation  in  the  form  of  the  Cells,  is  in  most  cases 
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followed  by  enlargement  and  division  of  their  nuclei  and  proto- 
plasm, and  thus  by  the  formation  of  new  cells. 

This  increased  activity  of  the  cellular  elements  varies  con- 
siderably in  different  tissues,  and  even  in  the  elements  of  the 
same  tissue.  Some  cells  exhibit  active  movements  and  form 
new  cells  much  more  readily  than  others.  Those  tissues,  for 
example,  which  naturally  maintain  themselves  by  the  multipli- 
cation of  their  elements,  as  the  epithelial  tissues,  become  active 
very  readily  in  inflammation,  very  slight  degrees  of  irritation 
being  sufficient  to  cause  in  them  rapid  cell-proliferation.  This 
is  seen  in  inflammation  of  mucous  membranes,  and  of  the  epider- 
mis. In  tissues,  on  the  other  hand,  whose  elements  normally 
exhibit  no  tendency  to  multiplication,  as  common  connective 
tissue,  cartilage,  and  bone  — active  changes  are  much  less  readily 
induced,  the  cells  are  much  more  stable,  and  multiply  with  far 
less  facility  ;  and  if  the  inflammation  is  slight,  they  may  not 
multiply  at  all,  but  simply  become  enlarged  and  undergo  some 
alteration  in  form.  Lastly,  in  the  higher  tissues,  the  stability  of 
the  elements  reaches 'its  maximum,  and  in  nerve-cells  no  increase 
of  activity  can  be  induced. 

Different  cells  in  the  same  tissue  exhibit  also  different  degrees 
of  stability.  In  common  connective  tissue  and  the  cornea,  for 
example,  the  amoeboid  cells  are  the  least  stable,  and  are  the  first 
to  multiply.  Possibly  the  age  of  the  cells  may  influence  their 
tendenc}^  to  become  active,  the  newer  being  less  stable  than  the 
older  elements.  In  all  cases,  however,  the  rapidity  and  extent 
of  the  proliferation  are  in  direct  proportion  to  the  intensity  of 
the  inflammation. 

The  earliest  nutritive  change  is  thus  one  of  cell-proliferation  ^ 
the  subsequent  ones  are  characterized  either  by  impairment  of 
nutrition  and  the  degeneration  and  death  of  the  newly  formed 
elements,  or  by  the  development  of  these  into  a  permanent  tis- 
sue. As'  a  rule,  it  may  be  said  that  the  new  cells  are  less  de- 
veloped than  those  from  which  they  originated,  more  prone  to 
undergo  retrogressive  changes,  and  if  they  form  a  new  tissue^ 
this  is  inferior  in  its  organization  to  that  of  the  original  struc- 
ture. This,  however,  will  vary  with  the  tissue  involved,  and 
with  the  intensity  of  the  inflammatory  process.  The  more  in- 
tense the  inflammation,  the  greater  is  the  rapidity  of  the  cell- 
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proliferation,  the  more  abortive  are  tlie  young  cells,  and  the  less 
is  their  tendency  to  form  a  permanent  tissue. 

In  connective  tissues,  these  changes  in  the  cells  are  necessarily 
accompanied  by  changes  in  the  intercellular  substance.  The 
latter  are  for  the  most  part  characterized  by  softening.  In 
common  connective  tissue,  the  fibres  in  the  first  place  become 
succulent  and  less  distinct,  and  ultimately  they  are  completely 
destroj^ed  ;  in  cartilage,  the  matrix  softens  and  liquefies ;  in  bone, 
the  lime-salts  are  removed,  the  lamellEe  disappear,  and  the  osseous 
structure  becomes  converted  into  medullary  tissue..  Hence  the 
destructive  eftects  of  the  inflammatory  process. 

Having  thus  briefly  described  the  succession  of  changes  which 
occurs  in  the  process  of  inflammation,  it  remains  to  consider  in 
what  way  these  result  from  the  injurious  stimulation  of  the 
tissue,  and  how  far  a  causal  relation  subsists  between  them.' 

The  first  apparent  change  which  follows  the  irritation  of  the 
tissue,  consists  in  the  dilatation  of  the  bloodvessels,  and  in  an 
acceleration  of  the  flow  of  blood.  Respecting  the  cause  of  this 
primary  vascular  phenomenon,  recent  physiological  investiga- 
tions show  that  a  similar  dilatation  of  the  vessels  and  increase 
in  the  activity  of  the  circulation  ai'e  produced  by  the  excitation 
of  a  sensory  nerve  in  those  parts  in  which  the  nerve  originates  ; 
and  it  must  be  regarded  as  in  the  highest  degree  probable,  that 
the  primary  vascular  phenomena  in  inflammation  are  in  the 
.«ame  way  owing  to  an  injurious  impression  received  by  the  sen- 
rsory  .nerves  being  reflected  by  the  vaso-motor  centre  to  the  ves- 
sels. How  such  an  excitation  of  the  nerve  produces  dilatation 
of  the  vessels  and  increased  rapidity  of  the  circulation  is,  how- 
,ever,  unknown. 

With  regard  to  the  cause  of  the  retardation  of  the  blood- 
stream., which  so  g^uiekly  succeeds  its  acceleration,  and  the  ulti- 
mate production  of  etasis,  the  observations  of  Professor  Lister 
and  Dr.  Ryneck  tend  to  show  that  it  consists  in  some  alteration 
in  the  walls  of  the  bloodvessels,  and  not  in  changes  in  the  blood 
itself.  Dr.  Ryneck  has  shown  that  stasis  may  be  produced  in 
the  web  of  a  frog,  in  which  milk  or  defibrinated  blood  has  been 

1  The  following  conclusions  are  in  the  main  tUose  arrived  at  bj  Professors 
Strieker  and  Burdon-Sanderson. 
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•injected  in  place  of  the  normal  blood  ;  and  also  that  in  vessels, 
the  vitalit}^  of  which  has  been  destroyed  or  altered  by  the  injec- 
tion of  poisonous  metallic  substances,  no  stasis  can  be  produced. 
These  results  appear  to  be  conclusive,  and  show  that  the  retarda- 
tion and  ultimate  stagnation  of  the  blood-stream  in  inflammation, 
are  owing  to  some  alteration  in  the  vital  properties  of  the  walls 
of  the  bloodvessels  with  which  the  circulating  blood  comes  into 
contact. 

The  exudation  of  liquor  sanguinis  and  of  white  blood-corpus- 
cles, which  take  place  coincidently  with  the  retardation  of  the 
blood-stream,  are  so  closely  associated  with  it,  that  they  must 
be  regarded  as  being  dependent  upon  the  same  cause.  The  walls 
of  the  bloodvessels  appear  to  become  so  altered,  that  they  not 
only  cause  stagnation  of  the  circulation,  but  at  the  same  time 
permit  the  liquor  sanguinis  to  transude  with  abnormal  facility, 
and  the  white  blood-corpuscles  to  penetrate  them. 

The  remaining  constituent  of  the  inflammatory  process — the 
alteration  in  the  nutrition  of  the  inflamed  tissue — succeeds  the 
changes  in  the  circulation  and  the  exudation.  Respecting  the 
cause  of  the  increased  nutritive  activity  of  the  cellular  elements 
which  characterizes  this  tissue-change,  it  is  probable  that  it  is 
for  the  most  part  the  result  of  the  stimulation  of  the  cells  by 
the  liquor  sanguinis  exuded  from  the  bloodvessels.  This  con- 
clusion is  mainly  based  upon  the  well-known  experiment  of  Pro- 
fessor Strieker,  which  consists  in  the  excision  of  the  cornea  of 
a  frog,  and  its  insertion  beneath  the  membrana  nictitans  of  the 
opposite  eye,  in  which  inflammation  has  been  previously  induced. 
The  transplanted  cornea,  when  removed  in  the  course  of  twenty- 
four  hours,  exhibits  all  the  inflammatory  changes  observed  in 
the  unexcised  cornea  of  the  opposite  eye.  Hence  Strieker  con- 
cludes that  the  structural  changes  in  inflan\mation  of  the  cornea 
of  the  frog  are  owing  to  the  stimulation  of  its  elements  by  the 
liquid  exuded  from  the  bloodvessels,  and  are  quite  independent 
of  nervous  influence.  That  the  increased  nutritive  activity  of 
the  elements  of  the  inflamed  tissue  is,  however,  in  every  inflam- 
matory process  the  result  of  their  stimulation  by  the  exuded 
liquor  sanguinis,  cannot  be  regarded  as  by  any  means  certain. 
It  is  possible  that  the  cellular  elements  may  be  stimulated  to 
increased  activity  by  means  of  impressions  conveyed  to  them 
through  the  nervous  system,  and  also  that  an  irritation  received 
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by  one  element  may  be  transmitted  to  another.     This  latter 
hypothesis,  however,  is  not  a  probable  one. 

Suppuration. — Snppnration,  and  the  formation  of  abscesses, 
is  a  very  frequent  result  of  the  inflammatory  process ;  it  occurs 
much  more  frequently,  however,  in  some  inflammations  than  in 
others.  As  a  rule  it  may  "be  stated  that  the  more  intense  the 
inflammation  the  more  abundant  is  the  formation  of  pus. 

The  essential  constituents  of  pus,  are  cells  and  a  liquid  in 
which  they  are  suspended.  The  liquid  closely  resembles  the 
liquor  sanguinis.  It  contains  albumen,  pyin,  chondrin,  fatty 
matters,  and  inorganic  substances.  The  cells,  or  ims-corjyusdes 
(leucocytes)  are  indistinguishable  from  the  white  corpuscles  of 
the  blood.  They  are  spherical,  spheroidal,  or  irregular  shaped 
semi-transparent  bodies,  from  ^^^-^  to  g-g'oo  ^^  ^^^  inch  in  diam- 
eter, containing  a  varying  number  of  granules,  and  usually  one 
or  more  distinct  nuclei.  (Fig.  44.)     The  addition  of  dilute  acetic 

Fig.  44. 


Pus-corpuscles,  as  seen  aftLT  death,    a.  Before,  ft,  after,  the  addition  of  acetic  acid,     x  400. 

acid  causes  the  cells  to  swell  up;  they  become  more  spherical 
and  transparent,  and  the  nuclei  are  rendered  more  apparent. 
The  size  of  the  corpuscles  and  nuclei,  and  the  number  of  the 
granules  present  manifold  variations.  Pus- corpuscles,  like  white 
blood-corpuscles,  lymph-corpuscles,  and  many  other  young  cell 
forms — all  of  which  are  included  under  the  common  term  of 
" leucocytes" — are  masses  of  contractile  protoplasm.  They  pos- 
sess the  power  of  spontaneous  movement,  and  may  undergo  con- 
tinuous alterations  in  form,  or  migrate  in  the  tissues.  They 
may  also  multiply  by  division. 

The  mode  of  origin  of  pus  has  lately  been  the  subject  of  much 
controversy.  The  liquid  ingredient  proceeds  directly  or  indi- 
rectly from  the  blood  ;  it  is  the  exuded  liquor  sanguinis :  about 
this  there  is  no  dispute.  The  difference  of  opinion  which  exists 
is  respecting  the  origin  of  the  formed  elements.  Without  dis- 
cussing the  theories  which  have  been  advanced  by  different 
pathologists,  it  must  be  admitted  that  there  are  at  least  two 
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sources  from  wliich  the  corpuscles  of  pus  may  be  derived — one 
from  the  bloody  and  the  other  from  the  inflamed  tissues. 

It  has  been  seen  that,  in  the  process  of  inflammation,  innu- 
merable white  blood-corpuscles  pass  out  of  the  vessels  into  the 
surrounding  tissues,  and  as  these  are  indistinguishable  from 
pus-corpuscles,  it  must  be  conceded  that  one  mode  of  origin  of 
pus  is  from  the  blood.  Further,  the  white  blood-corpuscles  may 
multiply  by  division,  and  thus  it^is  probable  that  by  this  means 
the  production  of  pus  is  greatly  increased. 

The  other  source  from  which  the  corpuscles  of  pus  are  derived 
is  from  the  cellular  elements  of  the  inflamed  tissue.  These,  as 
has  been  described,  are  the  seat  of  active  changes  in  inflamma- 
tion ;  they  multiply  and  form  new  cells,  and  the  more  intense 
the  inflammation  the  more  lowly  organized  are  the  newly  formed 
elements,  and  the  less  is  their  tendency  to  form  a  permanent 
tissue.  ]Many  of  these  newly  formed  cells  constitute  pus-cor- 
puscles;  these  in  this  case  must  be  regarded  as  young  elements 
resulting  from  the  proliferation  of  the  tissue,  which  are  of  low 
vitality,  and  soon  perish.  Pus-corpuscles  may  probably  originate 
in  this  way,  from  the  proliferation  of  any  tissue  w^ith  the  ex- 
ception of  nerve,  either  by  simple  division  or  by  endogenous 
multiplication. 

Although  the  formed  elements  of  pus  may  thus  be  derived 
both  from  the  blood  and  from  the  inflamed  tissue,  there  can  be 
no  doubt  that  the  former  is  their  principal  source,  and  that  they 
are  in  the  main  migrated  blood-corpuscles.  In  the  earlier  stages 
of  the  inflammatory  process  they  are  mostlj'^,  if  not  all,  emi- 
grants ;  but  in  the  later  stages  it  must  be  admitted  that  they 
are  also  derived  from  the  cells  of  the  inflamed  tissue. 

Such  being  the  modes  of  origin  of  pus,  it  is  evident  that  the 
more  abundant  the  escape  of  blood-corpuscles,  and  the  more 
active  the  proliferation  of  the  elements  of  the  inflamed  tissue, 
the  greater  will  be  the  formation  of  pus,  and  hence  the  greater 
its  tendency  to  collect  so  as  to  form  abscesses.  It  is  con- 
sequently in  those  inflammations  which  are  the  most  intense — 
provided  that  the  injury  is  not  sufficiently  severe  to  cause  instan- 
taneous stasis — that  the  formation  of  pus  is  most  abundant. 
The  greater  the  injury  sustained  by  the  walls  of  the  bloodves- 
sels, the  more  readily  will  the  blood-corpuscles  penetrate  them, 
the  more  rapid  will  be  the  cell-proliferation  of  the  tissue,  and 
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lience  the  more  abundant  the  formation  of  pus.  In  inflamma- 
tions of  less  intensity  the  escape  of  blood-corpuscles  is  less  abun- 
dant, and  the  proliferation  of  the  tissue  less  active,  so  that  pus 
is  not  produced  in  sufficient  quantities  to  cause  its  collection  in 
the  form  of  an  abscess. 

When  pus  is  formed  in  large  quantities  it  exercises  a  most 
injurious  influence  upon  the  surrounding  tissues.  The  pus-cor- 
puscles appear  to  be  endowed  with  the  power  of  absorbing  tlie 
tissues  with  which  they  come  in  contact,  or,  at  all  events,  of 
causing  their  liquefaction.  Hence  the  softening  and  disintegra- 
tion of  the  tissues  which  constitutes  such  a  destructive  element 
in  suppurative  inflammations. 

Pus  which  has  remained  for  any  length  of  time  in  the  tissues, 
undergoes  certain  changes  ;  thus  its  elements  may  undergo  fatty 
metamorphosis,  and  so  be  destroyed.  If  the  pus  is  confined  in 
a  closed  cavity  its  liquid  portions  become  absorbed,  its  cells 
atrophy,  and  it  may  gradually  dry  up  into  a  caseous  mass,  which 
may  subsequently  become  calcified. 

Yaeieties  of  Inflammation. — Inflammations  exhibit  certain 
variations  in  their  characters  according  to  the  severity/  of  the 
irritation  of  the  tissue,  and  the  duration  of  its  action.  Such 
variations  oive  rise  to  the  division  of  inflammation  into  acute 
and  chronic. 

Acute  Inflammations. — These  result  from  an  irritation  of  con- 
siderable severity,  and  from  one,  the  action  of  which  is  for  the 
most  part  of  short  duration.  The  resulting  changes  in  the 
tissue  run  a  correspondingly  rapid  course,  and  the  damage  sus- 
tained by  the  bloodvessels  and  textural  elements  is  correspond- 
ingly severe.  It  is  consequently  in  these  inflammations  that  the 
vascular  phenomena  are  so  pronounced,  the  exudation  of  liquor 
sanguinis  and  of  blood-corpuscles — and  hence  the  formation  of 
pus — so  abundant,  and  the  disintegration  and  softening  of  the 
tissue  so  considerable.  The  proliferation  of  the  textural  ele- 
ments is  also  very  rapid,  and  the  vitality  of  the  newly  formed 
cells  is  so  impaired  that  they  have  little  or  no  tendency  to  form 
a  permanent  tissue.  Of  these  acute  inflammations,  the  process 
that  has  been  described  as  resulting  from  artificial  irritation, 
may  be  regarded  as  strictly  representative. 

Chronic  Inflammations. — These  differ  from  the  acute,  inas- 
much as  the  irritaticn  which  causes  them  is  of  much  less  se- 
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verity,  and  the  duration  of  its  action  is  also  nsnally  nincli  more 
prolonged.  The  resulting  textnral  changes,  therefore,  not  only 
extend  over  a  much  greater  length  of  tinie,hnt  the  damage  sus- 
tained by  the  tissues  is  much  less  severe.  The  vascular  phe- 
nomena in  these  inflammations  are  consequently  not  nearly  so 
prominent  as  in  the  acute  varieties,  and  the  exudation  of  liquor 
sanguinis  and  of  l)lood-corpuscles  is  for  the  most  part  not  so 
abundant.  The  cell-proliferation  also  is  less  rapid  and  the 
vitality  of  the  newly  formed  elements  is  less  impaired,  so  that 
thej'  have  a  much  greater  tendency  to  form  a  permanent  tissue. 
The  ultimate  tendency  of  chronic  inflammation,  therefore,  is  to 
produce  an  increase  in  the  amount  of  the  inflamed  tissue.  The 
newly  formed  tissue,  however,  is  inferior  in  its  organization  to 
the  original  structure,  and  more  2:>rone  to  undergo  retrogressive 
changes  ;  and  it  has  a  constant  tendency  to  approximate  to  the 
normal  type.  The  less  severe  the  inflammation  the  more  per- 
manent and  the  more  highly  organized  will  be  the  resulting 
new  formation. 

Inflammations  have  also  received  diflterent  names  according  to 
the  nature  of  the  iujury  upon  which  they  depend.  Those  in- 
flammations which  result  from  external  injuries,  mechanical  or 
chemical  violence,  are  qoWqH  iraumatic.  In  those  cases  in  which 
the  injurious  stimulation  of  the  tissue  is  owing  to  the  transmis- 
sion of  infective  materials  by  means  of  the  bloodvessels  or  lym- 
phatics from  some  local  infecting  centre,  as  in  pyaemia  and  acute 
miliary  tuberculosis,  the  resulting  inflammations  are  called  in- 
fective. Inflammations  in  which  the  nature  of  the  injury  is  not 
obvious,  are  usually  called  idiopathic.  Lastly,  the  nature  of  the 
injury  may  give  to  the  inflammatory  process  certain  peculiari- 
ties. The  contagion  of  small-pox,  for  example,  gives  rise  to  in- 
flammation of  the  skin,  constituting  the  "  rash ;"  that  of  syphilis 
to  certain  inflammations  of  the  skin,  mucous  membranes,  and 
other  tissues ;  and  that  of  typhoid  fever,  to  inflammation  of  the 
intestinal-  lymphatic  structures.  In  all  these  and  numerous 
similar  cases,  the  nature  of  the  irritant  impresses  upon  the  in- 
flammation certain  peculiarities,  and  in  so  far  as  the  former  is 
specific,  the  latter  may  be  called  sjjecijic  inflammations. 

The  pathology  of  inflammation  will  be  still  further  eluci- 
dated by  the  study  of  the  process  as  it  occurs  in  the  various 
tissues  and  organs.  To  this  end  are  devoted  the  next  follow- 
ing chapters. 
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CHAPTER    XXVII. 

INFLAMMATION  OF  NON-YASCULAE  TISSUES. 
INFLAMMATION   OF    CARTILAGE. 

The  phenomena  of  iniiannnation  in  cartilage  have  been  prin- 
cipally studied  by  the  artificial  irritation  of  the  articular  car- 
tilages in  the  lower  animals.  They  consist  in  changes  in  the 
cartilage  itself,  and  in  the  vessels  of  the  adjacent  synovial  mem- 
brane and  bone,  from  which  the  cartilage  receives  its  nutritive 
supply.  Respecting  the  vascular  changes,  these  are  such  as  have 
been  already  described  as  characteristic  of  inflammation. 

In  the  cartilage  itself,  the  cells  enlarge  within  their  capsules, 
their  nuclei  become  more  prominent  and  their  protoplasm  more 
granular.  The  cells  then  divide  and  multijDly,  so  that  each 
cavity  contains  numerous  young  cells  which  ultimately  closely 
resemble  pus-corpuscles.  At  the  same  time  the  capsules  are  de- 
stroyed, and  the  intercellular  substance  softens  and  breaks  down 
into  a  finely  granular  material.    (Fig.  45.)     As  the  intercellular 

Fig.  45. 
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Section  of  Inflamed  Cartilase.  a.  The  normal  cartilage-cells.  6.  The  same  enlarged,  rl.  Mul- 
tiplication of  cells  within  their  capsules,  e.  Great  increase  in  the  number  of  the  young  cells,  and 
destruction  of  the  intercellular  substance,     x  2-50.    (Cornil  and  Kanvier.) 

substance  becomes  destroyed,  the  newly-formed  cells  and  granu- 
lar debris  escape  from  the  surface  of  the  cartilage,  which  thus 
becomes  irregular,  presenting  numerous  elevations  and  depres- 
sions: this  is  ulceration  of  car  til  a  o-e.  Whilst  these  chang-es  are 
taking  place  in  the  cartilage  itself,  the  enlarged  vessels  of  the 
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adjacent  synovial  membrane  and  bone  extend  over  its  surface 
and  also  penetrate  its  substance  ;  nmnerous  new  vessels  being 
formed.  This  process  of  softening  and  ulceration  may  go  on 
until  the  cartilage  is  completely  destroyed  ;  but  it  may  become 
arrested.  In  the  latter  case  the  newly-formed  cells,  instead  of 
continuing  to  break  down,  form  a  granulation-tissue  which  sub- 
sequently fibrillates,  and  the  lost  cartilage  thus  becomes  replaced 
by  fibrous  tissue. 

When  the  inflammation  is  less  severe  and  runs  a  more  chronic 
course,  the  cell  proliferation  is  not  so  rapid,  and  the  intercellular 
substance  is  less  destroyed.  The  newly-formed  cells  are  more 
highly  organized,  and  many  of  them  form  a  iibrillated  tissue ; 
others  underp-o  retroo-ressive  chano-es,  and  thus  irrea-ular  cavi- 
ties  are  produced  in  the  fibrillated  cartilage. 

INFLAMMATION    OF    THE    CORNEA. 

The  process  of  inflammation,  as  it  occurs  in  the  cornea,  has 
been  chiefly  studied  in  the  frog.  After  irritation  of  the  frog's 
cornea,  the  earliest  changes  observed  consist  in  the  conjunctival 
epithelium  becoming  visible,  and  the  appearance  amongst  the 
epithelial  cells  of  a  few  white  blood-corpuscles  (leucocj^tes)  which 
have  probably  escaped  from  the  hyperaemic  vessels  of  the  con- 
junctiva. The  cornea-corpuscles  and  their  prolongations  then 
become  visible  (they  are  invisible  in  the  healthy  cornea,  which 
appears  perfectly  structureless),  and  the  prolongations  are  the 
seat  of  slight  amoeboid  movements.  At  a  somewhat  more  ad- 
vanced stage,  the  cornea-corpuscles  become  altered  in  form,  their 
prolongations  become  much  shorter,  they  lose  their  stellate  out- 
line, and  gradually  assume  more  the  appearance  of  cartilage- 
cells.  The  next  change  observed  in  the  enlarged  and  rounded 
corpuscles  consists  in  their  proliferation,  and  in  the  place  of  each 
corpuscle  is  seen  a  clump  of  young,  round,  amoeboid  cells,  many 
of  which  are  indistinguishable  from  the  living  corpuscles  of  pus. 

Whilst  these  changes  are  taking  place  in  the  corpuscles  of  the 
inflamed  cornea,  the  intercellular  substance  gradually  becomes 
increasingly  opaque,  owing  to  its  infiltration  with  young  cellular 
elements  (leucocytes'.  These  are  so  numerous  and  increase  so 
rapidly,  that  they  must  undoubtedly  be  regarded  as  in  the  main 
emigrant  white  blood-corpuscles ;  although  from  the  changes 
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observed  to  take  place  in  the  earlier  stages  of  the  process  in  the 
fixed  elements  of  the  cornea,  it  must  be  admitted  that  they  are 
■partly  derived  from  the  proliferation  of  the  cornea-corpuscles. 
As  the  number  of  these  young  elements  increases  the  consist- 
ence of  the  cornea  becomes  diminished,  until  ultimately  the 
tissue  breaks  down  and  is  destroj^ed. 

The  inflammatory  process  may  continue  until  the  whole  of 
the  substance  of  the  cornea  is  destroyed  ;  or  it  may  become  ar- 
rested. In  the  latter  case  more  or  less  thickening  and  opacity 
of  the  cornea  will  result,  owing  to  the  increase  in  the  number 
of  cells  and  the  changes  in  the  intercellular  substance. 
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CHAPTEK   XXVIIL 

INFLAMMATION  OF  VASCULAK  CONNECTIVE  TISSUES. 
INFLAMMATION   OF    COMMON   CONNECTIVE    TISSUES. 

Common  connective  tissue  is  one  of  the  most  frequent  seats  of 
the  inflammatory  process,  not  only  the  subcutaneous  connective 
tissue,  but  also  the  connective  tissue  of  organs  and  of  other 
parts. 

If  connective  tissue  be  examined  a  few  hours  after  the  inflic- 
tion of  an  injury,  it  will  be  found  that  in  place  of  the  fibrillated 
substance  and  flxed  connective-tissue  corpuscles  of  which  it  is 
normally  composed,  the  tissue  is  infiltrated  with  amoeboid  cells 
(leucocytes),  and  that  the  fibrillated  intercellular  material  has 
become  homogeneous  and  gelatinous  in  consistence.  The  num- 
ber of  these  cells  gradually  increases,  and  the  intercellular  sub- 
stance gradually  becomes  more  completely  destroyed — being 
probably  consumed  by  the  newly-formed  elements  ;  so  that  ulti- 
mately the  tissue  consists  almost  entirely  of  small  round  cells 
held  together  by  a  very  small  quantity  of  soft  gelatinous  inter- 
cellular material. 

Respecting  the  source  from  which  these  young  elements  are 
derived — i.  e.,  how  far  they  are  emigrants,  and  how  far  they  are 
the  ofispring  of  the  cells  of  the  connective  tissue,  there  appears 
to  be  little  doubt  that  they  are  almost  entirely  emigrants.  Al- 
though it  was  formerly  supposed  that  the  connective-tissue  cor- 
puscles multiplied  very  rapidly  in  inflammation,  and  that  the 
newly-formed  cells  were  entirely  the  result  of  their  proliferation, 
the  recent  investigations  of  Professors  Cohnheim  and  Strieker 
show  that  this  view  is  erroneous ;  and  according  to  Cohnheim, 
these  corpuscles  take  no  part  whatever  in  the  inflammatory  pro- 
cess. Professor  Strieker,  however,  has  observed  them  under- 
going active  movements  in  the  inflamed  tongue  of  the  frog,  and 
although  he  has  never  seen  them  divide,  he  concludes  that,  like 
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the  elements  of  most  other  tissues,  they  probably  do  so  in  the 
later  stages  of  the  inflammatory  process.  The  present  state  of 
our  knowledge  respecting  inflammation  of  connective  tissue 
would  therefore  appear  to  justify  the  conclusion  that  in  the 
early  stages  of  the  process  all  the  young  cells  are  emigrants,  bnt 
that  most  probably  in  the  later  stages  many  of  them  are  derived 
from  the  proliferation  of  the  connective-tissue  corpuscles. 

Such  being  the  nature  of  the  changes  which  more  immediately 
follow  injurious  stimulation  of  the  connective  tissue — the  inflam- 
matory process  may  terminate  in  resolution^  in  organization^  or 
in  suppuration. 

Resolution. — If  the  injury  sustained  by  the  tissue  is  not 
severe,  the  inflammation  may  gradually  subside,  the  process 
terminating  in  resolution.  In  this  case  the  hyperfcemia  diminishes, 
the  emigration  ceases,  the  young  cells  undergo  fatty  matamor- 
phosis  and  thus  become  absorbed,  possibly  also  some  of  them 
again  enter  the  bloodvessels  and  lymphatics,  and  the  tissue 
gradually  returns  to  its  normal  condition. 

Organization. — If  the  inflammatory  process  does  not  termi- 
nate in  resolution,  many  of  the  young  cells  may  become  more 
fully  developed,  and  ultimatelj^  form  a  fibrous  tissue.  This  or- 
yanization  of  the  inflammatory  formation  is  seen  in  the  healing 
of  wounds  by  the  "  first  intention,"  and  also  in  many  of  the 
interstitial  inflammations  (cirrhoses)  of  the  kidney,  liver,  and 
other  organs.  In  order  for  it  to  occur,  it  is  necessary  that  there 
should  be  a  considerable  diminution  in  the  intensity  of  the  in- 
flammation. 

The  process  of  organization  takes  place  by  the  production  of 
new  capillaries,  and  by  the  development  of  the  young  cells  into 
a  granulation-tissue.  This  granulation-tissue  consists  entirely  of 
young  cells,  which  must  be  regarded  as  exhibiting  a  higher 
stage  of  development  than  the  primary  amoeboid  cells  (leuco- 
cytes) of  the  inflammatory  formation.  They  are  spherical  masses 
of  protoplasm  from  yg'oo  ^^  so'oo  ^^  ^^^  inch  in  diameter,  con- 
taining a  distinct  round  or  roundly-oval  nucleus,  which  often 
only  becomes  visible  after  the  addition  of  acetic  acid  (see  Fig. 
19) ;  and  although  they  exhibit  slight  amoeboid  movements, 
they  are  much  less  active  than  the  emigrant  blood-corpuscles. 
The  further  organization  of  the  growth  takes  place  by  the 
development  of  this  granulation-tissue  into  a  fibrillated  struc- 
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ture.  Many  of  the  granulation-cells  gradually  assume  a  spindle 
shape,  whilst  others  disappear,  the  intercellular  substance  fibril- 
lates,  most  of  the  newly-formed  capillaries  become  obliterated, 
the  remaining  cells  ultimately  become  fixed  connective-tissue 
corpuscles,  and  the  tissue  is  thus  converted  into  a  fi.brous  struc- 
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A  granulating  surface,  a.  Layer  of  pus.  6.  Granulation-tissue  with  loops  of  bloodvessels. 
c.  Coniraenclug  development  of  the  granulation-tissue  into  a  fibrillated  structure,  x  aOO.  (Rind- 
fleisch.) 


ture.  This  new  fibrous  tissue  is  characterized  by  the  contrac- 
tion which  it  undergoes  subsequently  to  its  formation.  It  is 
known  as  dcatricial  tissiie. 

Suppuration. — When  the  injury  sustained  by  the  tissue  is  so 
severe,  or  so  prolonged  in  its  action  as  to  prevent  the  occurrence 
of  resolution  or  of  immediate  organization,  the  young  cells  in- 
filtrate the  tissue  in  such  numbers  that  they  may  accumulate 
so  as  to  constitute  pus.  The  pus  may  either  become  collected 
together  within  the  tissu6  so  as  to  form  an  abscess,  or  it  may  be 
continuously  discharged  from  the  surface  as  in  a  granulating 
wound.    The  deleterious  influence  which  the  pus  exercises  upon 
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the  tissues  with  which  it  comes  in  contact,  causing  their  de- 
struction and  absorption,  has  already  been  alluded  to. 

Organization  after  Suppuration. — This  constitutes  what  is  gen- 
erally known  as  healing  by  granulation^  or  by  the  second  inten- 
tion. It  takes  place  in  wounds  in  which,  from  the  non-apposi- 
tion of  the  wounded  surfaces,  union  by  the  first  intention  has 
not  been  effected  ;  and  in  other  lesions  in  which  the  injured 
tissue  presents  a  free  surface  communicating  with  the  external 
air,  as  in  an  ulcer.  The  process  of  repair  after  the  separation  of 
a  dead  part  (demarcation  and  separation)  is  in  the  same  way 
effected  hj  granulation,  as  is  also  the  closing  of  the  cavity  left 
after  the  discharge  of  the  contents  of  an  abscess.  In  all  these, 
and  similar  cases,  the  inflammation  and  suppuration  of  the  tissue 
are  followed  by  the  formation  of  granulations,  and  the  subse- 
quent development  of  these  into  a  fibril lated  structure. 

The  process  of  organization  in  these  cases  is  efieeted  in  the 
first  place  b}-'  the  development  of  the  young  cells  in  the  superfi- 
cial layers  of  the  inflamed  tissue  into  a  granulation-tissue,  in 
the  same  manner  as  when  there  is  no  suppuration.  This  granu- 
lation-tissue, however,  being  situated  superficially,  and  coming 
into  contact  with  the  external  air,  becomes  arranged  in  the  form 
of  small  papilliform  nodules,  which  are  known  as  granulations. 
This  arrangement  of  the  granulation-tissue  in  the  form  of  granu- 
lations, appears  to  be  determined  by  that  of  the  new  capillary 
bloodvessels  which  are  developed  so  rapidly  in  it.  These  ves- 
sels form  little  vascular  loops,  and  the  3'Oung  cells  are  arranged 
round  them,  so  that  each  loop  corresponds  with  a  single  granu- 
lation. The  deeper  layers  of  the  granulation-tissue  gradually 
become  developed  into  connective  tissue,  whilst  the  cells  on  the 
surface  of  the  granulations,  together  with  the  liquids  exuded 
from  the  subjacent  vessels,  are  discharged  in  the  form  of  pus. 
(Fig.  46.) 

INFLAMMATION   OF    BONE. 

Inflammatory  processes  in  bone  give  rise  for  the  most  part  to 
an  increase  of  medullary  tissue  and  to  softening  of  the  osseous 
structure. 

The  j^rocess  takes  place  in  the  vascular  medullary  tissue.  This 
becomes  infiltrated  with  amoeboid  elements  which  have  emigra- 
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ted  from  the  liypersemic  vessels.  The  cells  in  the  medullary 
spaces  and  Haversian  canals  enlarge  and  multiply ;  in  those 
which  contain  fat — the  adipose  cells — the  fat  is  first  removed, 
and  thus  a  tissue  is  formed  similar  to  that  met  with  in  the  me- 
dulla during  the  process  of  its  development.  This  consists  of 
numerous  small  round  cells,  larger  cells  containing  several  nuclei 
closely  resembling  the  "  myeloid  cells,"  and  a  scant}^  soft  inter- 
cellular substance.  Whilst  these  changes  are  taking  place  in 
the  medullary  tissue,  the  surrounding  osseous  lamellpe  are  gradu- 
ally absorbed,  the  lime  salts  are  removed,  and  in  this  way  the 
medullary  spaces  and  Haversian  canals  increase  in  size  and  ulti- 
mately become  confluent.  There  is  thus  a  new  formation  of 
medullary  tissue  at  the  expense  of  the  compact  osseous  structure, 
and  the  bone  becomes  exceedingly  spongy,  soft,  and  vascular. 

As  the  process  proceeds,  and  tlie  cellular  infiltration  and  for- 
mation of  medullary  tissue  increase,  the  latter  may  ultimately 
make  its  way  through  the  bone  and  appear  as  a  fungating  mass 
(granulations)  beneath  the  periosteum  or  the  articular  cartilage. 
The  extent  of  pus-formation  will  depend  upon  the  severity  of 
the  inflammatory  process.  The  pus  may  either  accumulate 
within  the  cavities  formed  in  the  bone,  or — as  the  osseous  struc- 
ture is  absorbed  and  the  medullary  tissue  becomes  superficial — 
make  its  way  to  the  surface. 

The  suppuration  and  rapid  growth  of  tissue,  may  be  the  cause 
of  most  deleterious  ulterior  changes  in  the  bone.  Owing  to  the 
interference  with  its  vascular  supply,  which  results  from  the 
pressure  exercised  by  the  pus  and  new  tissue  as  it  is  confined 
within  the  unyielding  osseous  walls,  or  to  the  accumulation  of 
pus  beneath  the  periosteum,  smaller  or  larger  portions  of  the 
bone  may  lose  their  vitality  (I^ecrosis),  and  the  sequestra  acting 
as  foreign  bodies  keep  up  the  inflammatory  process.  In  other 
cases  the  bone  undergoes  a  2:)rocess  of  molecular  disintegration 
(Caries).  As  the  inflammatory  process  ceases,  or  when  from  its 
commencement  it  is  less  severe,  the  newly-formed  tissue  may 
become  organized  and  form  a  compact  osseous  structure,  which 
in  some  cases  is  denser  than  the  original  bone  (Sclerosis). 


13 


194  INFLAMMATION    OF    BLOODVESSELS. 


CHAPTEE   XXIX. 

.  INFLAMMATION  OF  BLOODVESSELS  AND  HEAET. 
INFLAMMATION   OF   BLOODVESSELS. 

Inflammatory  processes,  botli  in  tlie  arteries  and  veins,  are 
not  unfrequentlj  associated  with  the  softening  and  breaking 
down  of  coagula  which  have  formed  within  the  vessels,  the  soft- 
ened coagnlitm  being  the  cause  and  not  the  result  of  the  inflam- 
mation. A  description  of  these  will  be  found  in  the  chapter  on 
"  Thrombosis."  Independently  of  thrombi,  it  is  in  the  arteries 
that  inflammatory  changes  are  most  frequently  met  with ;  where 
they  give  rise  to  the  various  alterations  in  the  walls  of  the 
vessel  usually  known  as  Atheroma. 

Atheroma. — The  changes  in  the  arteries  known  as  atheroma- 
tous, have  their  seat  in  the  deeper  layers  of  the  inner  coat.  In 
the  earliest  stage  of  the  atheromatous  process  the  fibrous  and 
elastic  lamellae  of  the  inner  coat  of  the  vessel  become  infiltrated 
with  young  cells,  which  are  probably  partly  emigrants,  and 
partly  derived  from  the  proliferation  of  the  cells  of  these  struc- 
tures. As  these  young  cells  increase  in  number  they  give  rise 
to  a  swelling  beneath  the  innermost  layers  of  this  coat  of  the 
artery.  (Fig.  4T.)  This  swelling  of  the  intima  is  very  charac- 
teristic. It  is,  in  the  earlier  stage  of  the  process,  of  a  soft 
flabby  consistence,  and  the  lining  membrane  which  is  continu- 
ous over  it  can  readily  be  stripped  oft",  leaving  the  diseased  tissue 
beneath.  It  thus  contrasts  strongly  with  the  superficial  patches 
of  fatty  degeneration  which  result  from  the  passive  metamor- 
phosis of  the  superficia,!  epithelial  and  connective-tissue  cells  of 
the  vessel.     (See  "Fatty  Degeneration  of  Arteries.") 

The  termination  of  the  inflammatory  process  will  depend  upon 
its  severity.  If  the  process  is  very  acute  and  the  young  ele- 
ments accumulate  rapidly,  the  intercellular  substance  becomes 
completely  destroyed,  and;  a  pseudo^abscess  is  formed  beneath  the 
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lining  nienibrane  of  the  vessel.  The  lining  membrane  may  ulti- 
mately give  way,  and  the  softened  matters  be  carried  away  by 
the  circulatioTi,  and  thus  is  produced  the  atheromatous  ulcer.  It 
is  these  acute  arterial  changes  which  are  such  a  fertile  cause  of 
the  formation  of  aneurism. 

If  the  process  be  less  acute,  and  the  accumulation  of  cells  less 
abundant,  the  destruction  of  the  intercellular  substance  is  much 
less  complete.  The  young  cells  undergo  fatty  degeneration,  the 
more  liquid  constituents  of  the  degenerated  tissue  gradually  be- 
come absorbed,  and  thus  a  caseous  mass,  consisting  of  broken- 
down  fibres  and  cells,  fatty  debris  and  cholesterin,  with  a  vary- 
ing quantity  of  the  original  flbrillated  tissue,  remains  in  the 
deeper   layers  of  the   inner  coat.  (Fig.  47.)     This,  like  other 
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Chroiiic  atheromatous  change  in  an  artery.  Showing  the  new  tissue  in  the  deeper  layers  of  the 
inner  coat,  and  the  consequent  internal  Imlging  of  the  vessel.  In  the  darker  portions  the  new 
tissue  has  become  softened  and  caseous.  At  the  lowest  part  of  the  figure  are  seen  a  few  of  the 
most  internal  fibres  of  the  middle  coat,     x  2'>.     (Rindiieisch.) 


caseous  masses,  may  subsequently  calcify  and  so  form  a  calcare- 
ous ijlate. 

In  the  most  chronic  forms  of  the  atheromatous  process  there 
is  no  softening  of  the  new  tissue,  but  the  cells  become  organized 
into  a  fibriilated  structure,  and  thus  is  produced  di  fibroid  thick- 
ening of  the  inner  coat  of  the  artery.  The  organization,  how- 
ever, is  rarely  complete,  more  or  less  fatty  debris  being  usually 
inclosed  in  the  fibrous  stroma. 
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INFLAMMATION   OF    THE    HEART — ENDOCARDITIS, 

Inflammatory  processes  in  the  heart,  althongh  they  some- 
times occur  in  the  musciikir  substance  (Myocarditis),  are  for  the 
most  jDart  met  with  in  the  endocardium.  Here  thej'  closely  re- 
semble those  occurring  in  the  internal  arterial  coats  which  con- 
stitute atheroma.  The  endocardium  and  inner  coat  are  very 
analogous  in  their  structure,  both  beins;  almost  non-vascular 
and  consisting  of  fibrous  and  elastic  layers  with  an  internal  epi- 
thelial covering. 

These  processes  in  the  endocardium  are  almost  exclusively 
confined  to  the  left  cardiac  cavities,  and  in  the  great  majority  of 
cases  commence  in,  and  rarely  extend  beyond,  the  confines  of 
the  aortic  and  mitral  valves  and  the  corresj)onding  orifices. 
Further — it  is  those  portions  of  the  valves  which  come  into 
contact  in  the  act  of  closure  and  are  thus  most  exposed  to  fric- 
tion, which  are  especially  involved,  and  in  which  the  changes 
usually  commence.  Thus,  in  the  aortic  valves,  it  is  the  convex 
surfaces  of  the  segments  which  are  most  liable  to  be  affected, 
and  not  the  free  edge  of  the  segment,  but  the  little  band  of 
tissue  which  passes  from  its  attached  border  to  the  corpus 
Arantii  in  the  centre  ;  and  in  the  mitral  valve,  the  auricular 
surface  of  the  segments  at  a  little  distance  from  the  attachment 
of  the  chorda?  tendineas. 

Endocarditis  may  be  either  acute  or  chronic.  In  both  cases 
the  process  has  its  seat  in  the  subepithelial  tissue. 

Acute  Endocarditis. — If  the  process  be  acute,  the  deeper  lay- 
ers of  the  endocardium  become  rapidly  infiltrated  with  young 
cells,  and  as  these  increase  in  number  the  intercellular  substance 
becomes  softened  and  destroyed,  and  thus  is  produced  a  soft  tissue 
composed  almost  entirely  of  cells  such  as  always  results  from 
inflammator}'  processes  in  connective  tissue.  The  new  tissue  as 
it  increases  may  tilt  up  the  superjacent  epithelium,  and  project 
in  the  form  of  minute  granulations  and  vegetations  upon  the 
surface  of  the  softened  valve. 

The  above  changes  take  place  in  an  almost  non-vascular  tissue, 
and  although  there  is  more  or  less  increase  of  vascularity  in  the 
more  external  endocardial  layers,  where  the  capillaries  are  more 
numerous,  there  is  rarely  anj^  redness  or  injection  of  the  endo- 
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cardiiim  seen  after  deatli.     jSTeitlier  is  there  usually  any  liquid 
exuded  upon  the  surface  of  the  s-ranulations. 

-■^  ■  ^  Fig.  48. 

What  was  formerl}"  regarded  as  an  exuded 

material,  is  in  the  main  fibrin,  which  has  been 

deposited  from  the  blood  upon  the  roughened 

surface   of  the   valve.      This   deposition   of 

fibrin  frequently  occurs  in  endocarditis ;  the 

roughened  and  abnormal  endocardium  acts       ^^^^^^  endocarditis,    a 

as  a  foreign  body,  and  so  causes  a  deposition    frai'vi'ivirsiK.whig'a  fib- 

upon its  surface.     This  must  not  be  confound-    IJXceSeg^^^^^^^^ 

ed  with  the  vegetations  themselves.  (Fig.  48.)    '^  ^'-  (R^'dfl^'isch.) 

If  the  inflammatory  process  is  very  acute,  the  whole  of  the 
new  tissue  may  break  down,  and  thus  a  loss  of  substance  result 
— an  endocardial  idcer.  This  takes  place  without  any  accumula- 
tion of  cells  sufficient  to  form  an  abscess,  the  new  tissue  simply 
becoming  rapidl}-  softened  and  disintegrating.  In  rare  cases, 
however,  small  quantities  of  pus  are  found  in  the  deeper  endo- 
cardial layers.  The  ulcer  is  irregularly  defined,  and  its  edges 
are  usually  swelled  and  thickened.  This  ulceration  may  lead  to 
perforation  of  the  valve,  or  to  a  considerable  destruction  of  its 
substance.  Laceration  or  aneurism  may  also  ensue  from  the 
pressure  exercised  by  the  blood  against  the  damaged  tissue. 

If  the  process  be  less  severe,  and  the  disintegration  of  the  new 
tissue  less  complete,  the  latter  becomes  incompletely  organized 
into  a  fibrillated  structure,  whilst  it  undergoes,  in  part,  fatty 
and  calcareous  degeneration.  These  changes  may  result  in  the 
adhesion  of  the  valves,  either  to  one  another  or  to  the  walls  of 
the  heart.  They  always  produce  permanent  thickening,  rigidity, 
and  shrinking  of  their  structure.  The  new  tissue  may  continue 
to  grow  after  the  severity  of  the  process  has  subsided,  and  thus 
are  produced  the  vegetations  and  papillary  excrescences  on  the 
valves  which  are  so  commonly  met  with.  These  consist  of  a 
lowly-organized  tissue,  which  quickly  undergoes  fatty  and  cal- 
careous changes. 

Chronic  Endocarditis. — This  may  be  the  sequel  of  acute  in- 
flammation, or  the  process  may  from  its  commencement  be 
chronic  in  its  nature.  In  chronic  endocarditis  the  formation 
of  new  cells  is  mucli  less  rapid  and  abundant  than  in  the  acute 
form  ;  the  intercellular  substance  consequently  becomes  much 
less  softened  and  destroyed,  and  the  new  tissue  has  a  much  greater 
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tendency  to  become  developed  into  a  fibrillated  structure.  The 
extent  to  whicli  the  new  tissue  becomes  organized,  however, 
varies.  It  may  undergo  partial  retrogressive  changes,  and  thus 
a  loss  of  substance  result  (ulceration) ;  or  the  organization  may 
be  more  complete  and  lead  to  a  fibroid  thickening  of  the  endo- 
cardium. In  the  latter  case  considerable  induration  and  con- 
traction of  the  valves  or  valvular  orifice  will  result.  The  new 
tissue  frequently  forms  papillary  growths  on  the  valves,  which 
undergo  partial  fatty  and  calcareous  changes. 
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CHAPTEE  XXX. 

INFLAMMATION  OF  LYMPHATIC  STRUCTUKES. 

Inflammatory  processes  in  lymphatic  structures  usually  result 
from  their  irritation  by  substances  conveyed  to  them  by  the 
lymphatic  vessels.  They  include — acute  and  chronic  inflamma- 
tions, and  the  inflammation  associated  with  Typhoid  Fever. 
Each  of  these  must  be  considered  separately. 

acute  inflammation  of  lymphatic  structures. 

Examples  of  acute  inflammation  of  lymphatic  structures  are 
furnished  by  the  inflammation  of  the  glands  in  the  axilla  from 
a  wound  on  the  hand,  of  the  glands  in  the  groin  from  gonor- 
rhoea, and  of  Peyer's  and  the  solitar}^  glands  in  the  intestine 
from  inflammation  of  the  intestinal  mucous  membrane. 

The  process  consists  in  a  rapid  increase  in  the  number  of  the 
lymph-corpuscles  in  the  gland,  which  at  the  same  time  becomes 
exceedingly  vascular.  This  increase  is  probably  due,  partly  to 
a  hyperplasia  of  the  original  cells  of  the  gland,  and  partly  to 
the  migration  of  blood-corpuscles.  The  corpuscles  not  only  in- 
crease in  number,  but  many  of  them  become  much  larger  in  size, 
and  contain  several  nuclei.  The  cells  of  the  trabeculse  may  also 
multiply.  The  gland  thus  becomes  considerably  increased  in 
size,  soft  and  pulpy  in  consistence,  and  its  cortical  and  medullary 
parts  are  no  longer  distinguishable. 

Upon  the  removal  of  the  source  of  irritation  the  process  may 
gradually  subside,  the  new  elements  undergo  disintegration  and 
absorption,  and  the  gland  return  to  its  normal  condition  (Reso- 
lution). In  other  cases  the  process  goes  on  to  suppuration,  the 
trabeculse  are  destroyed,  many  of  the  cells  become  disintegrated, 
and  the  loculi  of  the  gland  become  filled  with  pus.  This  is 
usually  associated  with  inflammation  and  suppuration  of  the 
surrounding  connective  tissue.      In  the  glands  of  a  mucous 
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membrane  the  process  gives  rise  to  what  is  known  as  a  follicular 

abscess. 

CHRONIC    INFLAMMATION    OF    LYMPHATIC    STRUCTURES. 

Chronic  inflammation  of  lymphatic  structures  results  from 
irritations  which  are  less  severe  and  more  prolonged  in  their 
action  than  those  which  give  rise  to  the  acute  form.  The  re- 
sulting hyperplasia  of  the  elements  of  the  gland  is  consequently 
a  more  continuous  one,  and  the  gland  becomes  more  or  less 
permanently  increased  in  size.  This  hyperplasia  takes  place  not 
only  in  the  lymph-corpuscles,  but  subsequently  also  in  the  blood- 
vessels and  reticulum,  so  that  all  the  component  structures  of 
the  gland  become  increased.  The  newly-formed  lymph-cor- 
puscles, however,  have  a  great  tendency  to  undergo  fatty  meta- 
morphoses, and  the  gland,  either  in  whole  or  in  part,  frequentl}^ 
becomes  caseous.  This  is  especially  the  case  in  the  glands  of 
scrofulous  subjects.  The  caseous  glands  may  subsequently 
soften  or  become  calcified.  These  retrogressive  changes  are 
probably  in  great  measure  owing  to  the  obliteration  of  the 
bloodvessels,  which  may  ultimately  result  from  the  crowding  of 
the  cellular  elements  in  the  gland.  They  are  often  associated 
with  a  considerable  increase  in  the  reticulum  and  fibrous  struc- 
tures of  the  gland. 

INFLAMMATION   OF    LYMPHATIC    STRUCTURES    IN   TYPHOID    FEVER. 

The  inflammatory  processes  which  occur  in  the  lymphatic 
structures  in  Typhoid  Fever,  have  their  seat  in  the  spleen,  in 
the  lymphatic  structures  of  the  intestine,  and  in  the  mesenteric 
glands. 

The  Spleen. — In  the  spleen  the  change  resembles  that  which 
occurs  in  many  of  the  other  acute  febrile  diseases,  although  it 
reaches  its  maximum  in  typhoid.  The  lymphatic  elements  in- 
crease rapidly  in  number.  The  organ  becomes  exceedingly 
vascular,  and  often  attains  two  or  three  times  its  natural  size. 
Many  of  the  new  elements  enter  the  blood,  thus  causing  a  slight 
temporary  increase  in  the  number  of  white  blood-corpuscles. 
As  the  fever  subsides,  the  hj'persemia  diminishes,  the  hyperplastic 
process  ceases,  many  of  the  new  elements  undergo  dinintegra- 
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tion  and  absorption,  the  remainder  enter  the  blood,  and  thus  the 
organ  again  attains  its  normal  characters  and  dimensions. 

The  Intestinal  Lymphatic  Structures. — It  is  in  the  solitary  and 
Pej-er's  glands  that  the  most  characteristic  changes  take  place 
in  typhoid  fever.  These  structures  may  be  involved  throughout 
the  whole  of  the  small  and  large  intestine,  but  in  most  cases  the 
process  is  limited  to  those  in  the  ileum  and  cBecum  ;  and  those 
glands  are  always  the  most  affected  which  are  situated  the 
nearest  to  the  ileo-csecal  valve. 

The  primary  change  here  consists  in  an  increase  in  the  vascu- 
larity of  the  glands,  and  in  a  general  proliferation  of  their  lym- 
phatic elements.  Both  Peyer's  patches  and  the  solitary  glands 
thus  become  considerably  enlarged  and  prominent,  standing  up 
above  the  surface  of  the  intestine.  They  are  of  a  grayish-white 
or  pale  reddish  color,  and  of  a  soft,  brain-like  consistence.  The 
surrounding  mucous  membrane  is  also  exceedingly  vascular,  and 
is  the  seat  of  an  acute  catarrhal  process.  This  catarrh  is  more 
or  less  general,  and  usually  precedes  the  swelling  of  the  glands. 
The  new  growth,  in  many  parts,  rapidly  extends  beyond  the 
confines  of  the  glands  into  the  immediately  surrounding  and 
subjacent  tissues,  and  even  in  some  cases  into  the  muscular  coat. 
It  may  thus  be  said  to  become  heteroplastic. 

The  process  now  passes  into  the  second  stage — that  of  the 
death  and  disintegration  of  the  newly-formed  tissue.  This  may 
terminate  in  various  ways.  The  enlarged  glands,  many  of  them, 
subside,  the  new  elements  become  disintegrated  and  are  ab- 
sorbed, and  the  gland  thus  undergoes  a  gradual  process  of  reso- 
lution. In  others,  the  individual  follicles  of  the  gland  rupture, 
discharging  their  contents  externally,  and  the  patches  then 
acquire  a  peculiar  reticulated  appearance.  The  most  character- 
istic termination,  however,  of  the  typhoid  process,  is  the  sepa- 
ration of  the  dead  tissue  as  a  slough,  and  the  formation  of  the 
typhoid  ulcer. 

The  process  of  sloughing  and  ulceration  may,  like  that  of 
proliferation,  take  place  uniformly  throughout  the  whole  gland, 
in  which  case  the  whole  mass  is  thrown  oif,  leaving  an  ulcerated 
surface  corresponding  in  size  with  that  of  the  gland.  More 
commonly,  however,  in  the  patches,  the  sloughing  takes  place 
in  different  portions  of  the  patch,  and  small  irregular  losses  of 
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pubstance  result,  wliicli  may  gradually  extend  until  they  form 
one  large  ulcer. 

Although,  as  already  stated,  the  new  growth  may  extend 
beyond  the  confines  of  the  glands,  this  is  rarely  the  case  with 
the  ulceration.  The  heteroplastic  growth  undergoes  resolution, 
and  hence  the  ulcers  have  the  same  configuration  as  the  original 
glands  ;  those  originating  from  the  patches  being  oval,  with 
their  long  diameter  in  the  direction  of  the  gut ;  and  those  origi- 
nating in  the  solitary  glands  being  spherical  in  shape.  In  rare 
cases,  when  there  is  much  infiltration  of  the  surrounding  mucous 
naembrane,  the  ulceration  may  extend  slightly  beyond  the  con- 
fines of  the  glands. 

With  the  sloughing  and  disintegration  of  the  new  tissue  the 
process  of  proliferation  ceases,  and  hence  there  is  no  induration 
or  thickening  of  the  base  or  edges  of  the  ulcer.  The  base  is 
smooth,  and  is  usually  formed  of  the  submucous  or  muscular 
coat  of  the  intestine.  The  edges  are  thin  and  undermined,  and 
consist  of  a  well-defined  fringe  of  congested  mucous  membrane. 
(Fig.  49.)     This  is  best  seen  when  the  gut  is  floated  in  water. 
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A  Typhoid  Ulcer  of  the  TntestiDe  (diagrammatic).  Showing  the  undermined  edges  of  the  ulcer 
and  the  slougli  still  adherent,  a.  Epithelial  lining.  6.  Suhmucous  tissue,  c.  Muscular  coat. 
d.  Peritoneum. 

In  some  cases,  however,  the  sloughing  extends  deeper  through 
the  muscular  layer  to  the  subperitoneal  tissue,  and  it  may  thus 
cause  perforation  and  peritonitis. 

The  third  stage  of  the  process  is  that  of  cicatrization.  This 
takes  place  by  the  resolution  of  the  peripheral  heteroplastic 
growth,  the  approximation  and  union  of  the  undermined  edges 
with  the  floor  of  the  ulcer,  and  the  gradual  formation  from  the 
margin  of  an  epithelial  covering.  The  gland-structure  is  not 
regenerated.  The  resulting  cicatrix  is  slightly  depressed,  and 
less  vascular  than  the  surrounding  mucous  membrane.  There 
is  no  puckering  or  diminution  in  the  calibre  of  the  gut.  In  some 
cases,  however,  cicatrization  does  not  take  place  so  readily,  and 
the  floor  of  the  ulcer  becomes  the  seat  of  a  secondary  ulceration. 
This  usually  takes  place  after  the  general  disease  has  run  its 
course,  or  during  a  relapse.     Profuse  hemorrhage  and  perfora- 
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tion  more  commonly  result  from  this  secondary  ulceration  than 
from  the  pririiary  sloughing  of  the  glands. 

The  31esenteric  Glands. — The  change  in  the  mesenteric  glands 
is  probably  secondary  to  that  in  the  intestine.  These  glands 
become  the  seat  of  an  acute  hyperplasia,  and  are  enlarged,  soft, 
and  vascular.  They  usuall}^,  like  many  of  the  glands  in  the  in- 
testine and  the  spleen,  undergo  a  gradual  process  of  resolution, 
and  thus  return  to  their  normal  condition.  In  rare  cases,  how- 
ever, the  capsule  of  the  gland  is  destroyed,  and  the  softened 
matters  may  escape  into  the  peritoneal  cavity,  and  so  cause  peri- 
tonitis. The  enlarged  glands  may  also  become  caseous,  and  sub- 
sequently calcify. 
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CHAPTER    XXXI. 

INFLAMMATION   OF  MUCOUS  MEMBEANES. 

In  raucous  membranes  iufiammatory  processes  are  divided  into 
catarrhal^  and  croujwus  ov  fibrinous  inflammations. 

Catarrhal  Inflammation. — Catarrlial  inflammation,  or  as  it 
is  more  commonly  called  catarrh.,  is  much  the  more  frequent. 
In  its  milder  forms  this  is  characterized  mainly  l)y  an  increased 
secretion  of  mucus.  There  is  merely  an  increase  in  the  normal 
multiplication  of  the  epithelial  cells,  together  with  some  hyper- 
83mia  of  the  membrane.  The  small,  spherical,  newly-formed 
cells  which  constitute  the  mucus-corpuscles  are  produced  with 
increased  rapidity,  the  liquid  which  transudes  from  the  blood- 
vessels is  more  abundant,  and  the  result  is  an  increased  secre- 
tion of  mucus,  rich  in  corpuscular  elements.  These  young  cells 
are  many  of  them  emigrant  blood-corpuscles,  others  are  pro- 
duced within  the  epithelial  cells  by  endogenous  multiplication. 
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Catarrhal  Inflammation  of  the  Conjunctiva,  a.  Epithelium.  6.  Subepithelial  connective 
tissue.  Showing  tlie  proliferation  of  the  epithelium,  and  the  origin  of  the  young  elements  within 
the  epithelial  cells.     (Rindfleisoh.) 

As  the  proliferation  continues  many  of  the  epithelial  elements 
become  loosened  and  are  discharged  with  the  mucus,  and  within 
these  groups  of  bodies  may  occasionally  be  seen,  which  are  evi- 
dently young  mucus-corpuscles.  (Fig.  50.)     The  secretion  of  the 
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mucous  o;lands  is  also  increased.  Owino;  to  these  chanofes,  the 
mucous  membrane  becomes  swelled  and  abnormally  vascular. 
The  increased  vascularity  is  evidenced  by  redness  during  life, 
hut  after  death  the  blood  usually  passes  out  of  the  vessels,  and 
the  membrane  may  look  paler  than  natural. 

If  the  irritation  is  more  severe,  the  production  of  young  ele- 
ments is  more  rapid,  they  are  smaller  and  not  so  well  developed, 
the  epithelium  loosens  and  falls  off  more  readily,  and  the  secre- 
tion becomes  puriform  from  the  great  number  of  corpuscular 
elements  which  it  contains.  Many  of  these  elements  are  indis- 
tinguishable from  pus-corpuscles,  others  are  somewhat  larger 
and  resemble  the  corpuscles  of  normal  mucus.  Between  the 
corpuscles  of  mucus  and  pus  there  is  no  line  of  demarcation,  the 
one  passing  by  insensible  gradations  into  the  other.  The  former 
are  somewhat  larger  and  more  regular  in  shape  than  the  latter, 
and  usually  contain  only  a  single  nucleus.  As  the  process  con- 
tinues the  subepithelial  tissue  is  gradually  involved,  and  be- 
comes infiltrated  with  young  cells.  Owing  to  the  loss  of  epi- 
thelium, the  surface  of  the  membrane  may  at  the  same  time 
become  more  or  less  irregular,  and  present  numerous  irregular 
abrasions  or  ulcers. 

These  changes  in  the  mucous  membrane  itself  are  accompa- 
nied by  a  hyperplasia  of  the  lymphatic  structures  which  it  con- 
tains. The  lymph-follicles  become  enlarged  from  the  multipli- 
cation of  their  elements.  Their  contents  may  soften  and  form 
a  minute  pseudo-abscess,  and  this  bursting  gives  rise  to  a  small 
ulcer.  These  are  the  follicular  ulcers  so  often  seen  in  catarrhal 
conditions  of  the  pharynx  and  intestines.  The  ulceration  in 
some  cases  extends  beyond  the  confines  of  the  follicle.  The 
proper  glandular  structures  may  also  become  involved.  Their 
epithelium  multiplies,  the  glands  become  choked  with  the  epi- 
thelial elements,  and  subsequently  atrophy.  This  is  seen  in  ca- 
tarrh of  the  stomach. 

The  acute  process  may  quickly  subside,  or  it  may  become 
chronic.  In  the  latter  case  the  vascularit}^  diminishes,  but  the 
multiplication  of  elements  continues  both  in  the  epithelial  and 
subepithelial  tissue,  as  does  also  the  increased  secretion  of  mucus 
(suppuration) ;  the  latter  becoming  thicker  and  more  puriform 
in  character.  If  this  continues  for  any  length  of  time,  the  mem- 
brane becomes  permanently  thickened,  the  subepithelial  tissue  in- 


206  INFLAMMATION    OF    MUCOUS    MEMBRANES. 

creases  in  amount,  the  lymphatic  structures  become  more  or  less 
permanently  enlarged,  and  abrasion  or  ulceration  of  the  mem- 
brane may  ultimately  result.  The  enlargement  of  the  lymphatic 
structures  often  gives  to  the  membrane  a  nodular  or  granular 
appearance:  this  is  well  seen  in  the  pharynx  (follicular  pharyn- 
gitis). In  some  situations,  as  the  stomach  and  intestine,  the 
membrane  often  at  the  same  time  becomes  deeply  pigmented. 

Croupous  or  Fibrinous  Inflammation.— This  is  a  more  intense 
form  of  inflammation  than  the  preceding,  and  is  characterized 
by  the  large  proportion  of  fibrin  which  the  exuded  liquids  con- 
tain. The  fibrin  coagulates  within  and  upon  the  surface  of  the 
membrane.  Fibrinous  inflammation  may  be  induced  artificially 
by  severe  irritants,  and  it  occurs  in  croup,  diphtheria,  and  in 
some  cases  of  dysentery. 

At  its  commencement  the  process  is  simply  a  severe  catarrhal 
one,  consisting  in  an  increase  in  the  vascularity  of  the  membrane, 
together  with  an  exudation  of  liquor  sanguinis  and  blood-corpus- 
cles, and  proliferation  of  the  epithelial  elements.  The  propor- 
tion of  fibrin  exuded,  however,  is  much  greater  than  in  the  less 
severe  catarrhal  inflammation,  and  this  coagulates  more  or  less 
completely  within  and  upon  the  surface  of  the  membrane,  in- 
closing, as  it  does  so,  the  innumerable  newly-formed  cell-struc- 
tures. 

CroHjJ. — ^In  croup  the  exuded  fibrin  coagulates  principally  upon 
the  surface  of  the  membrane,  where,  together  with  the  newly- 
formed  cellular  elements,  it  forms  the  false  membrane.  This, 
which  can  readily  be  removed  from  the  subjacent  epithelial 
layers,  consists  of  amorphous  or  finely  fibrillated  fibrin  inclosing 
innumerable  epithelial  cells  and  pus-corpuscles.  In  consistence 
it  varies  considerably,  being  in  some  cases  firm  and  tough,  in 
others  soft  and  amorphous.  After  its  removal,  the  membrane 
is  left  partially  deprived  of  its  epithelium.  If  the  process  sub- 
sides the  epithelium  is  reproduced  and  the  part  returns  to  its 
normal  condition  ;  but  if  it  continues  a  fresh  false  membrane 
is  formed.  As  the  inflammation  extends  downwards  into  the 
trachea  and  bronchi,  a  gradual  transition  ma}'  often  be  observed 
from  croupous  to  catarrhal  inflammation.  In  the  ujoper  part  of 
the  air-passages,  where  the  process  is  most  intense,  the  exuda- 
tion is  fibrinous,  but  in  passing  downwards,  where  it  becomes 
less  severe,  the  membrane  is  simply  coated  with  mucus. 
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Diphtheria.— Iw  diphtheria,  the  exuded  liquids  also  contain  a 
large  proportion  of  tibrin.  The  textural  change  differs,  how- 
ever, from  that  in  croup,  inasmuch  as  the  submucous  tissue  be- 
comes more  extensively  involved,  and  the  fibrin  coagulates  not 
only  upon  the  surface  but  more  especially  within  the  substance 
of  the  membrane ;  and  hence  it  cannot  be  so  readily  removed. 
The  pressure  exercised  by  the  exuded  substances  and  by  the  new 
growth,  interferes  with  the  circulation,  and  so  causes  the  death 
and  sloughing  of  portions  of  the  membrane  ;  the  slough,  after  it 
has  separated,  leaving  a  considerable  loss  of  substance.       ' 
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CHAPTER    XXXII. 

INFLAMMATION    OF   SEKOUS   MEMBEANES. 

Inflammatory  processes  in  serous  membranes  vary  in  their 
intensity,  and  in  the  amount  and  character  of  the  eliusion. 

The  process  commences,  as  in  mucous  membranes,  with  hy- 
persemia,  exudation  of  liquor  sanguinis  and  migration  of  blood- 
corpuscles,  together  with  increased  activity  of  the  epithelial 
elements.     The  epithelial  cells  enlarge  and  become  more  gran- 


Inflamecl  Epiploon  of  a  Eabbit.    Showing  the  endogenous  proliferation  of  the  epithelial  cells. 
X  250.    (Cornil  and  Rauvier.) 

ular,  their  nuclei  multiply,  and  thus  several  new  elements  are 
formed  within  a  single  cell  (endogenous  multiplication},  from 
which  they  subsequently  escape,  and  in  this  way  a  number  of 
new  cells  are  produced.  (Fig.  51.)  The  small,  round,  newly- 
formed  elements,  together  with  some  of  the  older  cells,  and  a 
large  number  of  emigrant  blood-corpuscles,  escape  with  the  ex- 
uded liquor  sanguinis  into  the  serous  cavity,  where  they  may 
continue  to  exhibit  their  formative  activity. 

Owing  to  these  changes  the  membrane  loses  its  natural  smooth 
and  glistening  appearance,  and  becomes  opaque,  roughened,  and 
exceedingly  vascular.  Its  surface  at  the  same  time  becomes 
covered  with  a  fibrinous  layer,  and  more  or  less  liquid  transudes 
into  its  cavity.     The  fibrin,  which  exudes  from  the  vessels  and 
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subsequently  coagulates,  exists  as  a  soft,  elasti*;,  membranous, 
or  reticulated  investment,  either  gluiug  the  two  surfaces  of  the 
membrane  together,  or,  if  they  are  separated  by  liquid  effusion, 
forming  a  slightly  adherent  layer.  (Fig.  52.)     The  exuded  liquid 


Fig.  52. 


Inflammation  of  the  Diaphragmatic  Pleura.  Showing  the  adherent  fibrinous  layer,  a.  Muscu- 
lar ciiat  uf  diaphragm,  h.  Subserous  tissue,  c.  Serous  membrane,  e.  Fibrinous  layer,  x  400. 
(Rindti.'isch.) 

varies  considerably  in  amount,  and  is  alwa3^s  turbid,  thus  differ- 
ing from  non-inflammatory  effusions.  It  contains  flakes  and 
masses  of  coagulated  fibrin  and  innumerable  cell-structures,  the 
latter  being  in  the  earliest  stages  of  the  process  almost  entirely 
emigrants.  Sinular  elements  are  imbedded  in  the  adherent 
fibrinous  layer. 

The  nature  of  the  subsequent  changes  will  depend  upon  the 
intensity  of  the  inflammation,  and  upon  the  amount  of  liquid 
exuded  into  the  serous  cavity.  If  the  inflammatory  process 
subsides,  and  the  liquid  exuded  is  not  sufficient  to  prevent  the 
two  surfaces  of  the  membrane  from  coming  into  contact,  they 
grow  together  and  form  an  adhesion.  This  constitutes  the  so- 
called  adhesive  ivjiammation.  The  union  is  effected  by  the  for- 
mation'of  fibrous  tissue.  The  small  round  cells  imbedded  in 
the  fibrinous  layer  become  elongated  and  spindle-shaped,  and 
form  connective-tissue  cells  ;  the  fibrin  fibrillates,  and  numerous 
new  vessels  are  formed.  Many  of  the  latter  atrophy  and  disap- 
pear as  the  organization  becomes  complete.  The  process  is  thus 
precisely  similar  to  that  which  takes  place  in  the  union  of  an 
incised  wound.  It  is  probable  also,  that  in  some  cases  union 
may  take  place  without. the  intervention  of  any  fibrinous  la^'er, 
by  the  formation  and  growing  together  of  irregular  papillary 
outgrowths  from  the  subepithelial  tissue. 

14 
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If,  however,  the  inflammatorj  process  is  severe,  or  the  surfaces 
of  the  membrane  are  separated  hy  a  large  quantity  of  liquid 
eiFusion,  organization  and  adhesion  cannot  be  thus  readily 
effected.  If  a  large  quantit}^  of  liquid  exists  in  the  serous  cavity, 
the  removal  of  this  becomes  necessary  before  union  can  take 
place.  If  the  inflammatory  process  continues,  or  its  severity  is 
great,  union  is  prevented  by  the  formation  of  pus.  These  two 
conditions  must  be  considered  separately. 

The  existence  of  a  large  amount  of  effusion  interferes  with 
the  adhesion  of  the  serous  surfaces,  and  before  this  can  be 
effected  the  absorption  of  the  liquid  becomes  necessary.  In 
some  cases  this  occurs  very  rapidly.  ]\Iore  frequently,  however, 
the  process  is  more  prolonged,  and  the  subserous  connective 
tissue  becomes  involved  before  absorption  takes  place.  When 
this  is  the  case  the  subserous  tissue  becomes  infiltrated  with 
young  cells,  which  ultimately  form  a  granulation-tissue  beneath 
the  layer  of  proliferating  epithelium.  The  epithelium  itself 
gradually  becomes  less  abundant,  and  the  exuded  fibrin  under- 
goes fatty  changes  and  liquefies.  The  new  granulation-tissue  be- 
comes exceedingly  vascular,  and  if  the  inflammation  subsides, 
it  gradually  develops  into  connective  tissue,  and  thus  a  false 
membrane  is  formed  rich  in  vessels,  which  takes  the  place  of  the 
epithelial  laj'er.  As  the  liquid-  is  absorbed,  the  two  surfaces  of 
the  membrane  come  into  contact  and  grow  together,  the  new 
vessels  becoming  gradually  obliterated. 

If  the  inflammatory  process  does  not  subside,  or  from  its 
commencement  is  of  considerable  severity,  it  is  attended  by  the 
formation  of  large  quantities  of  pus.  In  this  case  the  emigra- 
tion of  blood-corpuscles  is  so  considerable,  and  the  proliferation 
of  the  epithelial  cells  so  rapid,  that  the  young  elements  exist  in 
large  enough  numbers  to  give  to  the  exuded  liquid  a  puriform 
character.  The  effusion  is  then  termed  purulent  (empyema). 
As  the  submucous  tissue  becomes  involved,  and  a  granulation- 
tissue  is  formed,  this  continues  to  generate  pus,  like  an  ordinary 
granulating  wound.  If  the  pus  be  removed,  the  suppuration 
may  gradually  cease,  the  granulation-tissue  develop  into  a  fibrous 
structure,  and  the  union  of  the  serous  surfaces  thus  be  effected. 
The  serous  membrane  becomes  greatly  thickened,  and  the  new 
tissue  undergoes  considerable  contraction  in  the  process  of  its 
organization. 
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CHAPTEK   XXXIIL 

INFLAMMATION    OF    THE   LIVEE. 

Inflammatory  processes  in  tlie  liver  are  either  acute  or  clironic. 
Acute  inflammations,  leading  to  suppuration,  are  usually  infec- 
tive in  tlieir  nature,  resulting  from  the  transmission  of  infective 
materials  from  lesions  in  the  abdominal  organs,  or  in  other  parts. 
The  processes  are  consequently  most  frequently  disseminated  and 
confined  to  small  portions  of  the  hepatic  substance.  The  pus- 
corjDuscles — which  usually  accumulate  so  as  to  form  an  abscess 
— are  almost  entirely  emigrants,  although  recent  investigations 
render  it  highly  probable  that  they  may  also  originate  by  the 
endogenous  proliferation  of  the  liver-cells. 

•  Chronic  inflammatory  processes  in  the  liver  lead  to  a  gradual 
increase  in  the  fibrous  tissue  of  the  organ,  and  consequently  to 
induration  and  atrophy  of  its  proper  structure.  They  constitute 
what  is  known  as  interstitial  hepatitis,  or  more  commonly  as 
cirrhosis. 

CIRRHOSIS    OP    THE    LIVER. 

Cirrhosis  of  the  liver,  or  interstitial  hepatitis,  is  characterized 
by  a  gradual  increase  in  the  fibrous  tissue  of  the  organ,  and  by 
subsequent  atrophy  of  the  liver-cells.  Whether  all  changes  in 
the  liver  in  which  an  increase  in  the  amount  of  fibrous  tissue 
is  the  most  important  structural  alteration,  are  to  be  regarded 
as  inflammatory  in  their  nature,  or  whether  in  some  cases  they 
are  simple  ?io?i-n?^ammator?/ hyperplasias,  is  uncertain.  In  either 
case,  however,  the  ultimate  alteration  in  the  hepatic  structure 
is  much  the  same. 

The  j)rocess  usually  commences  in  the  connective  tissue  sur- 
rounding the  smaller  branches  of  the  portal  vein,  and  gradually 
involves  that  surrounding  the  larger  ones,  until  ultimately  the 
whole  of  the  interlobular  tissue  may  be  increased.  The  increase 
may  be  uniform  throughout  the  organ,  or  greater  in  some  parts 
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than  in  otliers.  In  the  earlier  stages,  if  the  growth  is  rapid,  the 
tissue  is  exceedingly  vascular,  being  supplied  by  new  vessels 
derived  from  the  hepatic  artery.  The  cells  also  are  small,  round, 
and  exceedingly  numerous.  This  stage,  however,  is  not  often 
observed,  as  the  tissue  quickly  becomes  dense  and  fibrous,  and 
ultimately  may  closely  resemble  cicatricial  tissue.  (Fig.  53.) 

Fig.  53. 


Cirrhosis  of  the  Liver.    Showing  the  growth  of  connective  tissue  between  the  hepatic  lobules. 
a.  Lobules.    6.  New  growth  of  interlobular  connective  tissue,     x  16. 

The  effect  of  the  new  growth  is  ultimately  to  cause  atrophy 
of  the  hepatic  cells,  and  to  obstruct  the  circulation  through  the 
portal  capillaries  and  the  passage  of  bile  through  the  bile-ducts. 
This  effect  is  materially  increased  by  the  contraction  which  the 
new  tissue  undergoes.  The  hepatic  cells  in  the  outer  zone  of 
the  lobules  are  the  first  to  atrophy  ;  the  new  tissue  often  insinu- 
ating itself  between  them,  so  as  to  graduallj^  involve  the  inter- 
cellular network.  The  cells  then  become  smaller  and  undergo 
fatty  metamorphosis  ;  and  ultimately  they  are  completely  de- 
stroyed. Those  in  the  central  parts  of  the  lobule  are  in  the 
earlier  stages  but  little  altered,  although  they  are  often  stained 
with  bile.  As  the  growth  extends,  however,  these  also  become 
annihilated,  and  the  whole  lobule  is  replaced  by  connective 
tissue.  The  cells  in  the  outer  part  of  the  lobules  are  sometimes 
infiltrated  with  fat  prior  to  their  destruction,  the  cirrhosis 
being  associated  with  fatty  infiltration. 

The  portal  capillaries  also  become  obliterated  by  the  new 
tissue, — hence  the  ascites,  hesmatemesis,  diarrhoea,  enlargement 
of  the  spleen,  and  the  other  results  of  portal  congestion.  Obstruc- 
tion of  the  bile-ducts,  although  it  may  give  rise  to  staining  of 
the   hepatic  substance,  is  rarely  such  as  to  interfere  with  the 
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]3assage  of  the- bile  into  the  intestine,  and  hence  there  is  usually 
but  little  general  jaundice. 

Physical  Characters. — The  liver  in  the  early  stages  is  usually 
slightly  enlarged,  the  enlargement  being  almost  uniform.  The 
edge  is  rounded  and  thickened.  If  the  new  tissue  is  very  rapidly 
produced,  the  consistence  may  be  somewhat  diminished  ;  more 
commonly,  however,  the  organ  is  from  the  first  tougher  than 
natural  and  breaks  down  less  readily  under  the  finger.  The 
characters  which  it  subsequently  presents  depend  upon  the  dis- 
tribution of  the  new  tissue.  If  this  is  uniform,  there  will  be  a 
gradual  and  almost  uniform  diminution  in  size,  and  the  surface 
and  shape  will  be  but  little  altered.  If  on  the  other  hand — as 
is  much  more  frequently  the  case — the  new  tissue  is  more  abun- 
dant in  some  parts  than  in  others,  or  undergoes  irregular  con- 
traction, the"  resulting  atrophy  will  be  correspondingly  irregular 
and  the  surface  of  the  organ  will  be  granular  and  nodular.  In 
the  latter  stages,  the  liver  is  exceedingly  firm,  dry,  tough,  and 
fibrous.  On  section,  the  new  tissue  is  visible  to  the  naked  eye 
surrounding  the  lobules  and  in  many  parts  completely  replacing 
them.  This  gives  to  the  cut-surface  a  mottled  granular  appear- 
ance, the  lobules  themselves  contrasting  with  the  new  interlobu- 
lar tissue  ;  and  this  appearance  is  sometimes  increased  by  fatty 
infiltration  of  the  cells  in  the  peripheral  zone.  The  capsule  also 
is  considerably  thickened,  and  the  organ  in  many  parts  stained 
with  bile. 

Red  Atrophy. — This  is  the  condition  of  the  liver  which  re- 
sults from  long-standing  mechanical  congestion,  such  as  is  caused 
by  disease  of  the  heart.  It  is  characterized  by  an  increase  of 
the  interlobular  tissue,  by  atrophy  of  the  liver-cells,  and  by  dila- 
tation, and  thickening  of  the  hepatic  vein.  The  cells  in  the 
centre  of  the  lobule  usually  atroj^hy  and  perish  before  those  at 
the  circumference,  and  there  is  an  accumulation  of  black  pig- 
ment within  them  and  around  the  radicles  of  the  hepatic  vein. 
The  liver  in  the  early  stage  is  increased  in  size,  not  from  the  in- 
terstitial growth  but  from  the  large  amount  of  blood  which  it 
contains.  On  section  it  presents  a  peculiar  mottled  appearance, 
the  centre  of  the  lobules  being  of  a  dark  red  color,  whilst  the 
peripheral  portions  are  of  a  yellowish-white.  This  is  the  true 
nutmei)  liver.  The  subsequent  atrophy  results  partly  from  the 
obstruction  to  the  return  of  blood  by  the  hepatic  vein,  and  partly 
from  the  pressure  of  the  interlobular  growth. 
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CHAPTER    XXXIV. 

INFLAMMATION  OF  THE  KIDNEY. 

Inflammatory  processes  in  the  kidney  j^resent  certain  varia- 
tions according  as  the  accompanying  structural  changes  have 
their  principal  seat  in  the  tubular  epithelium  or  in  the  intertu- 
bular  connective  tissue.  They  com-priBe^supj^urative,  interstitial, 
and  tubal  nephritis.     These  must  be  considered  separately. 

SUPPURATIVE    NEPHRITIS. 

Acute  inflammatory  processes  in  the  kidney  attended  by  the 
formation  of  pus,  give  rise  to  j-enal  abscesses.  Such  processes 
are  for  the  most  part  associated  with  inflammation  of  the  pelvis 
of  the  kidney  (pyelitis),  occurring  from  renal  calculus,  stricture 
of  the  urethra,  or  enlargement  of  the  prostate.  They  are  also 
met  with  in  pyaemia.  They  appear  usually  to  be  infective  in 
their  nature,  and  to  result  from  the  transmission  of  infective 
materials  from  some  primary  lesion,  this  being  in  some  cases  an 
inflamed  pelvis — in  others — as  in  pyaemia — a  lesion  more  remote. 
The  resulting  suppurative  processes — as  is  always  the  case  in 
infective  inflammations — are  consequentlj^  disseminated,  and  nu- 
merous abscesses  are  thus  formed  in  the  substance  of  the  organ. 
These  abscesses  are  often  surrounded  by  a  zone  of  hypereemic 
tissue.  They  may  gradually  coalesce,  and  so  form  one  large 
abscess,  occupying  the  greater  part  of  the  kidney  substance. 

INTERSTITIAL    NEPHRITIS. 

Interstitial  nephritis,  or  as  it  is  more  frequently  called,  cirrho- 
sis, or  granular  degeneration  of  the  kidney,  is  the  most  frequent 
of  those  morbid  processes  which  constitute  Bright's  disease. 
The  process  is  usually  chronic  in  its  course,  and  is  characterized, 
like  the  corresponding  one  in  the  liver,  by  a  gradual  increase  of 
the  fibrous  tissue  of  the  organ,  and  bj'  the  consequent  atroph}' 
of  the  tubal  structures. 
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The  first  cliaiigc  in  tlio  kidiic}'  consists  in  an  increase  of  the 
connective  tissue,  between  the  urine  tubes.  In  tlie  earliest 
stages  of  the  process  the  intertul)ular  tissue  becomes  aljiionnally 
vascuhir  and  infiltrated  with  young  cells.  If  the  growth  is  very 
rapid,  these  may  be  exceedingly  numerous,  and  the  intercellular 
substance  soft  and  amorphous.  (Fig.  54.)    More  commonly,  how- 


luterstitial  Nephritis,  acute  fovm.    Sliowing  the  cellular  infiltration  of  the  intertubular 
connective  tissue.  (Kiudfleisch.) 

ever,  the  process  is  less  acute,  and  the  cells  less  numerous,  and 
the  new  tissue  quickly  becomes  developed  into  a  fibrous  struc- 
ture, the  bloodvessels  at  the  same  time  diminishing  in  number. 
This  is  the  condition  in  which  it  is  usually  met  with.  These 
changes  are  almost  entirely  limited  to  the  cortical  portion  of  the 
kidney,  and  although  here  they  are  more  or  less  general,  the 
new  growth  is  more  abundant  in  some  parts  than  in  others, 
being  usuallj^  most  so  around  the  Malpighian  bodies,  and  in  the 
neighborhood  of  the  capsule,  w^ith  which  it  is  closely  united. 
In  this  stage  the  tubes  and  their  epithelium  are  unafiected. 

In  this  early  stage  the  kidney  is  often  somewhat  increased  in 
size,  the  capsule  usually  separates  less  readily  than  in  health, 
and  the  surface  of  the  organ  is  slightly  granular.  On  section, 
the  cortical  substance  is  in  some  cases  paler,  in  others  redder 
than  natural.  The  latter  is  the  case  when  the  process  is  second- 
ary to  mechanical  congestion.  The  cut  surface  also  looks  ob- 
scurely granular.  The  Malpighian  bodies  stand  out  as  red 
points,  and  the  bases  of  the  p^'ramids  and  surface  of  the  organ 


216  INFLAMMATION    OF    THE    KIDNEY. 

are  freqiientlj^  livperEemic.  .  The  consistence  of  the  organ  is 
usually  denser  and  tougher  than  natural.  This,  however,  will 
vary  with  the  character  of  the  new  tissue,  as  will  also  the 
increase  in  size  and  the  irregularity  of  the  surface.  If  the  new. 
tissue  is  slowly  developed  and  consists  principally  of  fibres,  the 
size  will  be  but  little  increased,  whereas  the  increase  in  con- 
sistence and  the  granular  condition  will  be  more  marked.  If, 
on  the  other  hand,  the  process  is  more  acute,  and  the  cellular 
elements  predominate,  there  will  be  a  greater  increase  in  size, 
the  granular  character  will  be  slight,  and  the  consistence  may 
be  even  softer  than  natural. 

The  second  stage  in  the  process  consists  in  the  atrophy  of  the 
tubular  structures.  This  is  owing  to  the  pressure  exercised  by 
the  intertubular  growth,  and  to  the  cicatricial  contraction  which 
it  undergoes.  It  is  consequently  not  uniform,  but  is  more  marked 
in  some  parts  than  in  others.  The  organ  gradually  diminishes 
in  size,  owing  to  the  atrophy  of  the  cortex,  which  may  ulti- 
mately become  almost  completely  destroyed.  The  bloodvessels 
become  irregularly  compressed,  in  many  parts  being  entirely 
obliterated:  their  walls  also  become  thickened.  The  tubes,  like 
the  vessels,  are  not  uniformly  affected.  Many  of  them  are 
unaltered,  or  merely  slightly  dilated,  whilst  others  become  com- 
pletely destroyed.  The  epithelium  at  the  same  time  gradually 
undergoes  retrogressive  changes,  so  that  it  contains  molecular 
fat.  In  the  latter  stages  of  the  disease  there  is  sometimes  a 
proliferation  of  the  epithelium,  which  accumulates  within  the 
tubes.  The  irregular  pressure  exercised  by  the  new  growth  also 
gives  rise  to  the  formation  of  cysts.  These  originate  partly  in 
the  Malpighian  capsules,  and  partly  in  the  urine  tubes — the 
latter  becoming  irregularly  dilated. 

In  this  more  advanced  stage  the  kidney  is  diminished  in  size. 
Its  surface  is  more  granular,  the  capsule  more  thickened  and 
adherent,  and  it  cannot  be  removed  without  tearing  the  kidney 
substance.  The  superficial  vessels  are  seen  unduly  marked  in 
the  depressions  between  the  granulations.  The  cortex  is  tough 
and  fibrous,  of  a  yellowish-gray  or  buff'  color,  mottled  with  yel- 
low streaks  and  patches ;  and  usually  some  small  cysts  are  dis- 
tributed throughout  it.  Calcareous  deposits  are  also  often  seen 
as  white  streaks  between  the  tubes  of  the  pyramids. 

Cirrhosis  of  the  kidney  is  essentially  a  chronic  disease,  and 
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occurs  most  frequently  in  middle  and  advanced  life.  It  appears 
to  be  especially  associated  with  the  gouty  diathesis.  It  is,  how- 
ever, a  frequent  result  of  an  irregular  life,  intemperate  habits, 
and  the  abuse  of  alcohol.  It  is  also  produced  by  long-standing 
mechanical  congestion  of  the  organs,  such  as  occurs  in  heart 
disease  and  pregnane}'. 

When  occurring  as  the  result  of  mechanical  congestion,  the 
organs  present  somewhat  diiferent  characters  from  those  above 
described.  The  interstitial  growth  in  the  cortex  takes  j^lace 
more  uniformly,  and  hence  the  granular  condition  is  less  marked. 
The  subsequent  atrophy  also  is  much  less,  and  the  appearance  of 
the  organs  becomes  altered  from  the  large  amount  of  blood 
which  thej^  contain. 

TUBAL    NEPHRITIS. 

Tubal  nephritis,  or  as  it  is  also  called  acute  desquamative 
nephritis^  is  another  of  those  morbid  processes  which  constitute 
Bright's  disease,  of  which  it  is  the  most  common  acute  variety. 
The  process,  which  has  its  seat  mainly  in  the  cortex,  comprises 
an  increase  in  the  vascularity  of  the  organ,  exudation  into  the 
urine  tubes,  and  swelling  and  proliferation  of  the  tubular  epi- 
thelium. 

The  earliest  change  in  the  organ  consists  in  an  increase  in  its 
vascularity  and  exudation  into  the  urine  tubes.  Many  of  the 
capillaries  at  the  same  time  frequently  rupture,  and  thus  there  is 
an  escape  of  blood-corpuscles  and  of  liquor  sanguinis  into  the  tubes 
of  the  cortex ;  hence  the  blood  and  "  blood-casts  "  in  the  urine 
which  are  so  characteristic  of  the  early  stage  of  the  disease.  This 
hypersemia  and  exudation  are  followed  by  swelling  and  pro- 
liferation of  the  epithelium  in  the  cortical  tubes.  The  epithelial 
elements  become  swollen  and  granular.  (Fig.  55.)  The  granules, 
which  are  often  so  numerous  as  to  occlude  the  nucleus  of  the 
cell,  are  probably  albuminous  matters  which  have  been  taken 
up  by  the  protoplasm.  They  are  soluble  in  acetic  acid,  and  thus 
differ  from  molecular  fat.  This  is  the  condition  known  as 
"  cloudy  swelling  "  The  enlarged  and  granular  epithelial  cells 
then  proliferate,  and  thus  a  number  of  new  elements  are  pro- 
duced. These,  together  with  the  older  cells,  which  become 
loosened,  accumulate  within  and  distend  the  tubes  of  the  cortex, 
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(Fig.  55),  and  some  of  tliem  are  washed  away  and  appear  in  the 
urine  as  "  epithelial  casts." 

Owing  to  these  changes  the  organ  becomes  considerably  in- 
creased in  size  and  exceedingly  vascular.  The  capsule  separates 
readily,  exposing  a  perfectly  smooth,  but  very  vascular  surface. 
The  consistence  is  diminished,  the  tissue  breaking  with  a  soft 


Fig.  55. 


Tubal  Nephritis — a  single  urine  tube.    Showing  the  accumulation  of  epithelial  elements  within 
the  tube.    In  the  few  cells  which  have  escaped  is  seen  the  granular  condition  of  the  cells,    x  400. 

friable  fracture.  On  section,  the  increase  in  the  size  of  the 
organ  is  seen  to  be  principally  due  to  the  increased  thickness  of 
the  cortex.  This  is  either  of  reddish-brown,  or  of  an  opaque 
white  or  pale  buff  color ;  these  differences  depending  upon  the 
relative  proportion  of  blood,  and  of  accumulated  epithelial  ele- 
ments. Although  in  the  earliest  stage  the  color  is  redder  than 
natural,  it  usually  soon  becomes  pale  and  opaque.  This  is  owing 
to  the  swelling  of  the  epithelial  elements,  and  to  their  accumu- 
lation in  the  cortical  tubes.  The  blood  becomes  expressed  from 
the  intertubular  vessels,  and  hence  the  increased  vascularity  is 
most  evident  in  the  Malpighian  corpuscles,  beneath  the  capsule, 
and  in  the  pj-ramidal  portion  of  the  organ.  The  Malpighian 
corpuscles  stand  out  as  prominent  red  points,  and  the  pyramidal 
cones  are  of  a  deep  red  color,  thus  contrasting  strongly  with  the 
pale  opaque  cortex. 

The  termination  of  the  process  varies.  The  increased  vascu- 
larity and  epithelial  proliferation  may  subside,  and  the  newly- 
formed  elements  passing  away  in  the  urine,  the  organ  gradually 
return  to  its  normal  condition.  This  is  the  most  common  ter- 
mination when  the  inflammation  is  the  result  of  scarlet  fever. 
In  other  cases  the  disease  continues  ;  and  although  the  vascu- 
larity diminishes,  the  vitality  of  the  epithelial  elements  has  be- 


TUBAL    NEPHRITIS.  219 

coiiie  SO  mucli  Impaired  from  the  inflammatory  process,  that 
they  undergo  retrogressive  changes.  The  cells  then  continue  to 
come  away  with  the  urine  adherent  to  the  casts,  but  instead  of 
presenting  the  swelled  granular  appearance  as  in  the  earlier  stage 
of  the  disease,  they  contain  molecular  fat.  This  fat  gradually 
increases  in  amount  as  the  degeneration  proceeds,  until  it  may 
fill  the  cells,  and  ultimately  as  these  are  destroyed  appear  as  free 
molecules  and  granules  on  the  tube-casts. 

This  fatty  degeneration  of  the  epithelium  is  attended  by  cor- 
responding changes  in  the  appearance  of  the  organ.  The  redness 
diminishes,  and  the  Malpighian  corpuscles  are  less  prominent. 
The  enlarged  cortex  presents  a  uniform  yellow  tinge,  studded 
with  minute  j^ellowish-white  streaks.  This  is  owing  to  the 
presence  of  fat  in  the  epithelial  elements. 

This  fatty  stage,  if  not  far  advanced,  may  undoubtedly  pass 
ofl\  The  degenerated  cells  are  carried  away  by  the  urine,  from 
those  which  remain  in  the  tubes  the  fat  is  probably  partially 
absorbed,  the  retrograde  process  gradually  ceases,  and  the  organ 
may  return  to  nearly  its  normal  size  and  condition.  If,  however, 
the  degeneration  is  considerable  and  the  epithelium  becomes 
extensively  destroyed,  the  disease  usually  terminates  fatally, 
and  after  death  many  of  the  tubes  are  found  denuded  of  their 
epithelium.  Whether  this  loss  of  the  epithelium  is  ever  suffi- 
cient of  itself  to  cause  a  diminution  in  the  bulk  of  the  kidney  to 
such  an  extent  as  to  give  to  it  a  granular  surface,  appears  to  be 
doubtfuL  Such  a  result  is  certainly  rare.  The  organ  usuallj^ 
remains  large  and  smooth  to  the  termination  of  the  disease.  If, 
however,  the  tubular  is  associated  with  an  intertubular  change 
(cirrhosis),  as  is  frequently  the  case,  atrophy,  and  consequently 
a  granular  surface  will  readily  ensue. 
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CHAPTER    XXXV. 

INFLAMMATION  OF  THE  LUNGS. 

In  the  Inngs,  inflammatorj  processes  comprise  the  three  fol- 
lowing varieties:  Croupous,  catarrhal,  and  interstitial  pneumonia. 
Of  these,  the  former  occurs  as  an  independent  affection,  whereas 
the  two  latter  are  almost  invariably  the  result  of  some  antece- 
dent pulmonarj^  or  bronchial  lesion. 

CROUPOUS    PNEUMONIA. 

Croupous,  exudative,  or  lobar  pneumonia,  is  characterized  by 
intense  hypersemia  and  by  the  exudation  of  a  large  amount  of 
fibrinous  material  into  the  pulmonary  tissue.  It  is  termed 
"  croupous  "  because,  like  the  croupous  inflammation  of  mucous 
membranes,  the  exuded  liquid  contains  a  large  quantity  of  fibrin. 
This  form  of  pneumonia  almost  invariably  aflects  an  extensive 
portion  of  the  lung,  hence  the  term  "  lobar  "  which  is  applied 
to  it.  The  process  is  commonly  described  as  consisting  of  three 
stages — 1st,  that  of  engorgement,  2d,  that  of  red  hepatization, 
and  3d,  that  oi  gray  hepatization. 

In  the  first  stage,  that  of  engorgement,  the  lung  becomes  ex- 
ceedingly vascular,  the  changes  in  the  bloodvessels  and  circula- 
tion being  such  as  have  been  ah^eady  described  as  characteristic 
of  inflammation.  The  organ  is  of  a  dark  red  color,  its  specific 
gravity  and  absolute  weight  are  increased,  its  elasticity  is  di- 
minished, it  is  less  crepitant  than  natural,  and  pits  upon  pressure. 
Its  cut  surface  yields  a  reddish  tenacious  liquid. 

In  the  second  stage,  that  of  red  hepatization,  there  is  an  exu- 
dation of  liquor  sanguinis  and  migration  of  blood-corpuscles  into 
the  pulmonary  tissue.  Some  of,  the  vessels  may  also  rupture, 
and  thus  small  extravasations  occur.  The  exuded  liquid  con- 
tains a  large  quantity  of  fibrin,  which  coagulates  within  the  air- 
vesicles  and  in  the  interstices  of  the  interlobular  tissue,  the 
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coagulum  inclosing  numerous  red  and  white  blood-corpuscles. 
The  lung  is  now  much  heavier  than  in  the  preceding  stage.  It 
contains  but  little  or  no  air,  usually  sinks  in  water,  and  cannot 
be  artificially  inflated.  It  does  not  crepitate  under  the  fingers, 
but  is  remarkably  friable,  breaking  down  readily  with  a  soft 
granular  fracture.  The  cut  surface,  which  is  of  a  dark  red  color, 
presents  a  granular  appearance,  the  granules  being  the  plugs  of 
fibrin  contained  in  the  air-vesicles.  Throughout  this  stage  there 
usually  appears  to  be  little  or  no  alteration  in  the  alveolar  epithe- 
lium or  in  the  inter-alveolar  connective  tissue. 

The  third  stage,  that  of  gyxiy  hepatization^  is  characterized  by 
cell-proliferation.  The  epithelium  within  the  air  vesicles  multi- 
plies, as  do  probably  the  cells  in  the  inter-alveolar  tissue,  and 
thus  a  number  of  new  cells  are  produced.  These  new  cells, 
together  with  the  innumerable  emigrant  blood-corpuscles,  are 
imbedded  in  the  coagulated  fibrinous  material.  The  weight, 
density,  and  friability  of  the  lung  now  become  even  greater  than 
in  the  preceding  stage,  although  the  granular  aspect  of  the  cut 
surface  is  less  marked.  The  most  prominent  feature,  however, 
is  the  alteration  which  takes  place  in  the  color  of  the  organ. 
This  gradually  changes  from  a  dark  red  to  a  gray  or  yellowish- 
white.  This  is  owing  partly  to  the  pressure  exercised  upon  the 
bloodvessels  by  the  exuded  substances  and  newly-formed  cells, 
and  partly  to  the  disintegration  of  the  red  corpuscles. 

Such  are  the  characteristic  changes  which  occur  in  croupous 
pneumonia.  In  those  very  numerous  cases,  however,  in  which 
the  pneumonia  is  secondary  or  occurs  in  debilitated  subjects,  the 
changes  in^the  lung  present  several  deviations  from  those  which 
have  been  above  described.  In  these  secondary  pneumonias  the 
exuded  substances  are  less  abundant  and  contain  much  less  fibrin, 
the  cell  growth  is  less  active,  and  consequently  the  weight  of 
the  lung  is  much  less  increased.  The  organ  is  also  softer  in  con- 
sistence and  less  friable,  than  when  the  process  occurs  in  a  healthy 
person.  In  many  cases  indeed,  slight  friability  and  rottenness 
of  the  lung  are  almost  the  only  evidences  which  exist  of  the 
pneumonic  change. 

The  pneumonic  process  may  terminate  in  the  four  following- 
ways  : 

1st.  In  Hesohition. — The  gradual  return  of  the  lung  to  its  nor- 
mal condition  is  much  the  most  frequent  termination  of  croupous 
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pneumonia.  Tlie  coagulated  fibrin  liquefies,  many  of  the  young 
cells  entangled  in  it  undergo  fatty  degeneration  and  disintegra- 
tion, and  thus  the  inflammatory  products  become  so  altered  that 
tbey  can  be  removed  either  by  absorption  or  by  expectoration. 
Granular  pigment  is  also  mixed  with  the  softened  matters  and 
appears  in  the  expectoration.  This  is  probably  partly  derived 
from  the  extravasted  blood,  and  is  partly  that  which  normally 
exists  in  the  interlobular  connective  tissue.  Where  this  process 
of  liquefaction  and  disintegration  is  taking  place  in  the  lung, 
the  granular  appearance  of  its  cut  surface  is  completely  lost.  It 
is  of  a  yellowish-gray  color,  and  a  tenacious  puriform  liquid  can 
be  expressed  from  its  substance.  As  the  softened  matters  become 
absorbed,  the  circulation  is  gradually  restored,  and  the  organ 
ultimately  attains  its  normal  characters. 

2d.  In  Abscess. — ^The  formation  of  an  abscess  is  a  rare  result 
of  simple  pneumonia.  It  may,  however,  take  place  if  the  emi- 
gration of  blood-corpuscles  is  very  abundant  and  the  cell  prolif- 
eration is  very  active.  The  pus  is  always  mixed  with  broken- 
down  pulmonary  tissue.  It  is  when  the  pneumonic  processes 
are  induced  by  septic  matters  and  are  thus  disseminated,  as  in 
pyaemia,  that  the  formation  of  abscess  is  so  liable  to  occur. 

3d.  In  Gangrene. — Still  more  rare  than  the  preceding  is  the 
occurrence  of  gangrene.  Two  conditions  appear  to  be  principally 
concerned  in  bringing  about  this  result :  one  is  the  interference 
with  the  supply  of  blood  by  the  extensive  formation  of  coagula 
in  the  pulmonary  and  bronchial  vessels,  together  with  consider- 
able hemorrhage  into  the  pulmonarj^  tissue  ;  the  other,  is  the 
contact  of  putrid  substances  with  the  pneumonic  tissue — as  the 
putrid  secretion  in  a  dilated  bronchus. 

4th.  In  Phthisis. — This,  which  is  a  very  common  result  of 
catarrhal  pneumonia,  is  a  comparatively  rare  sequence  of  croup- 
ous inflammation.  If,  however,  the  inflammatory  products  are 
not  removed  by  absorption  and  expectoration,  thej^  maj^  gradu- 
ally become  caseous,  and  subsequently  by  undergoing  a  process 
of  softening,  give  rise  to  the  formation  of  cavities.  This  is  asso- 
ciated with  an  increase  in  the  interlobular  connective  tissue 
(Interstitial  Pneumonia). 
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CATARRHAL    PNEUMONIA. 

Catarrhal  or  lobular  pneumonia  difters  from  the  preceding,  in- 
asmuch as  in  it  there  is  but  little  or  no  exudation  of  coao-ulahle 
material,  the  process  being  mainly  characterized  by  proliferation 
of  the  alveolar  epithelium.  It  thus  somewhat  resembles  ca- 
tarrhal inflammation  of  mucous  membranes — hence  the  term 
"  catarrhal  "  which  is  applied  to  it.  This  form  of  pneumonia  is 
almost  invariably  at  its  commencement  limited  to  single  lobules 
or  to  groups  of  lobules,  and  does  not  like  the  croupous  variety 
involve  simultaneously  large  tracts  of  pulmonary  substance.  It 
is  consequently  also  known  as  lobular  pneumonia. 

Catarrhal  pneumonia  very  rarely  occurs  as  an  independent 
affection,  but  is  almost  always  preceded  by  catarrhal  changes  in 
the  bronchial  mucous  membrane,  and  it  appears  in  many  cases 
to  be  an  extension  of  the  catarrhal  process  from  the  latter  to  the 
air-vesicles.  Collapse  of  the  air-vesicles  frequently  precedes  the 
pneumonic  process,  and  appears  especially  to  favor  its  occur- 
rence.    It  presents  acute  and  chronic  varieties. 

Acute  Catarrhal  Pneumonia. — Acute  catarrhal  pneumonia 
is  most  common  in  children  and  ^-oung  adults.  In  children  it 
is  much  more  common  than  the  croupous  variety.  It  is  always 
preceded  by  capillary  bronchitis,  and  results  from  an  extension 
of  the  inflammatory  process  from  the  bronchi  to  the  air-vesicles. 
The  collapse  of  the  air-vesicles  which  is  so  frequently  caused  by 
the  bronchitis,  aj^pears  greatly  to  favor  the  occurrence  af  this 
pneumonic  change. 

The  catarrhal  process  consists  in  enlargement  and  proliferation 
of  the  alveolar  epithelium,  together  with  more  or  less  hyperee- 
mia  and  serous  exudation  from  the  surrounding  bloodvessels. 
The  liewly-formed  elements  are  large  and  spheroidal,  usually 
containing  one,  sometimes  two  or  three,  bright  and  compara- 
tively small  nuclei,  and  in  a  more  advanced  stage,  molecular  fat. 
As  they  increase  in  number  they  completely  fill  and  distend  the 
alveolar  cavity.  On  section  of  the  lung,  the  pneumonic  lobules 
are  seen  scattered  through  its  substance,  as  small  reddish-gray 
nodules,  with  a  smooth  and  slightly  granular  surface.  The  im- 
mediately surrounding  lung-tissue  is  usually  hypersemic  and 
oedematous,  and  frequently  collapsed.  In  a  more  advanced 
stage  the  newly-formed  elements  undergo  fatty  metamorphosis, 
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and  the  nodules  change  from  a  reddish  to  a  yellowish-graj  color. 
As  the  process  continues,  the  numerous  small  pneumonic  nod- 
ules gradually  coalesce,  and  thus  there  may  be  formed  large 
masses  of  reddish-gray  friable  consolidation.  Resolution  and 
the  return  of  the  lung  to  its  normal  condition  may  occur  in  this 
stage.  Such  a  result,  however,  owing  to  the  abundant  cell- 
growth,  is  far  less  common  than  in  croupous  pneumonia.  Very 
frequently  the  fatty  metamorphosis  of  the  new  elements  is  in- 
complete, consequently^  they  do  not  become  absorbed,  but  the 
pneumonic  masses  become  caseous,  and  the  disease  thus  passes 
into  the  chronic  stage. 

Chronic  Cataerhal  Pneumonia  and  Pulmonary  Phthisis. 
— Chronic  catarrhal  pneumonia  plays  the  most  important  part 
in  the  production  of  pulmonary  phthisis.  It  may  be  the  result 
of  the  above-described  acute  process,  or,  as  is  much  more  fre- 
quently the  case,  it  is  from  the  commencement  a  chronic  change. 
The  process,  like  the  acute,  is  almost  invariably  preceded  by 
catarrh  of  the  bronchial  mucous  membrane,  and  is  characterized 
mainly  by  the  development  and  accumulation  of  cellular  ele- 
ments within  the  pulmonary  lobules.  The  pneumonic  nodules, 
however,  very  rarely  undergo  complete  fatty  metamorphosis 
and  resolution,  but  gradually  become  caseous^  and  the  resulting 
caseous  masses  become  themselves  the  seat  of  subsequent 
changes,  whilst  at  the  same  time  they  cause  changes  in  the  pul- 
monaiy  tissue. 

The  question  of  the  nature  of  the  morbid  processes  which 
occur  in  the  lungs  in  pulmonaiy  phthisis  has  already  been  briefly 
alluded  to,  when  speaking  of  tubercle  in  these  organs  (see  ''  Tu- 
bercle in  the  Lungs").  It  was  there  seen  that  these  processes 
are  for  the  most  part  pneumonic  in  their  character,  the  pneu- 
monic products  subsequently  becoming  caseous,  and  that  in  the 
comparatively  few  cases  in  which  tubercle  is  met  with,  it  is  much 
more  frequently  to  be  regarded  as  a  secondary  than  as  a  primary 
growth.  Both  the  croupous  and  catarrhal  forms  of  pneumonia 
may,  b}-  terminating  in  caseation,  be  causes  of  phthisis.  In 
croupous  pneumonia,  however,  such  a  result  is  rare,  whilst  in 
the  catarrhal  forms  it  is  exceedingly  frequent.  Acute  catarrhal 
pneumonia,  as  already  stated,  often  terminates  in  caseation,  and 
it  may  thus  be  a  cause  of  phthisis.  JMany  of  the  cases  of  acute 
phthisis  in  children   and   young  adults,  such   as   occur   after 
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measles  and  whooping-cough,  and  are  usually  known  as  tuber- 
culosis, are  of  this  nature.  It  is  catarrhal  pneumonia^  however, 
in  its  chronic  form,  that  is  the  most  frequent  cause  of  pul- 
monary phthisis,  because  in  it  caseation  of  the  pneumonic  prod- 
acts  is  the  rule,  M'hereas  in  the  acute  form  and  in  croupous 
pneumonia  this  is  only  an  occasional  sequence. 

Chronic  catarrhal  pneumonia,  like  the  acute  variety,  is  proba- 
bly invariably  secondary  to  catarrhal  processes  in  the  bronchial 
mucous  membrane,  to  which  the  proliferation  of  the  alveolar 
epithelium  and  its  accumulation  within  the  alveolar  cavities 
must  be  regarded  as  owing.  The  extreme  frequency  with  which 
the  development  of  phthisis  is  preceded  by  successive  attacks  of 
bronchial  catarrh  is  a  well-established  clinical  fact,  the  im- 
portant bearing  of  which  upon  the  successful  treatment  of  the 
disease  it  would  be  difficult  to  over-estimate.  The  first  effect 
of  such  catarrhal  processes  in  the  bronchi  is  to  cause  an  increased 
secretion  of  mucus.  This  is  ultimately  followed  by  thickening 
of  the  mucous  membrane,  and  by  an  increase  in  the  peribron- 
chial connective  tissue  with  more  or  less  irregular  contraction 
and  dilatation  of  these  tubes.  The  changes  in  the  bronchi  pre- 
cede and  probably  determine  the  accumulation  and  subsequent 
caseation  of  cellular  elements  w^ithin  the  pulmonary  lobules, 
which  constitute  the  primary  anatomical  feature  of  the  very 
great  majority  of  cases  of  phthisis. 

The  development  of  the  catarrhal  pneumonia  which  succeeds 
the  changes  in  the  bronchi,  appears  to  be  owing  partly  to  the 
extension  of  the  catarrhal  process  from  the  terminal  bronchioles 
to  the  air-vesicles,  and  partly  to  the  collapse  of  the  air-vesicles 
which  so  frequently  results  from  the  accumulation  of  mucus 
within  the  smaller  tubes.  The  occurrence  of  collapse  especially 
favors  the  proliferation  of  the  alveolar  epithelium.  This  is  prob- 
ably owing  to  the  removal  of  the  normal  pressure  from  the 
alveolar  bloodvessels,  which  consequently  become  more  or  less 
enlarged  and  the  blood  tends  to  stagnate  within  them.  In 
whichever  of  these  ways  the  epithelial  proliferation  is  induced, 
the  newly-formed  cells  gradually  accumulate  within  the  alveoli, 
which,  together  with  the  terminal  bronchioles,  thus  ultimately 
become  filled  with  cellular  elements.  Probably  in  many  cases 
the  accumulation  is  increased  by  the  inhalation  of  some  of  the 
bronchial  secretion.    As  the  process  continues  the  isolated  pneu- 
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monic  nodules  become  confluent,  and  so  form  large  masses  of 
consolidation,  until  ultimately  the  whole  lung  maj  become 
involved. 

These  accumulations  of  cells  almost  invariably  atrophy  and 
undergo  partial  fatty  metamorphosis,  this  appearing  to  result 
from  the  pressure  to  which  they  are  subjected  within  the  alveoli. 
The  gray  pneumonic  nodules  and  larger  masses  of  consolidation 
thus  become  yellow  and  caseous.  The  changes  which  subse- 
quently take  place  in  the  caseous  masses  vary  :  they  may  either 
gradually  dry  up  and  become  calcified,  or  undergo  a  process  of 
disintegration  and  liquefaction.  Which  of  these  changes  occurs 
is  probably  partl}^  determined  by  the  extent  of  the  accumulation 
within  the  alveoli.  If  this  is  not  sufficient  to  exercise  an^  inju- 
rious influence  upon  the  alveolar  walls  and  their  vessels,  the 
caseous  masses  may  gradually  atrophy,  dry  up,  and  become 
infiltrated  with  calcareous  particles,  and  the  resulting  cretaceous 
mass,  ultimately  becoming  encapsuled  by  fibrous  tissue,  under- 
goes no  further  change.  If,  however,  the  accumulation  within 
the  alveoli  is  so  great  as  to  cause  considerable  pressure  upon  the 
surrounding  parts,  and  thus  to  interfere  materially  with  the 
circulation,  the  caseous  masses  become  softened  and  disinte- 
grated, as  do  also  the  alveolar  walls  and  the  adjacent  structures, 
and  in  this  way  a  cavity  is  produced. 

Whilst  these  processes  are  progressing  within  the  alveoli, 
changes  of  a  difi'erent  nature  are  taking  place  in  the  pulmonary 
tissue,  the  extent  and  nature  of  which  principally  depend  upon 
the  chronicity  of  the  catarrhal  process.  These  changes  mainly 
consist  in  a  hyperplasia  of  the  pulmonary  connective  tissue  (in- 
terstitial pneumonia).  This  tissue  increases  around  the  small 
bronchi  and  bloodvessels,  around  the  alveolar  walls,  which  thus 
become  thickened,  and  it  also  forms  capsules  around  the  pneu- 
monic masses  which  have  dried  up  or  become  calcified.  The 
more  chronic  the  catarrhal  process  and  the  resulting  caseation, 
the  more  abundant  is  the  growth  of  connective  tissue,  so  that 
in  the  most  chronic  cases  of  phthisis  the  pulmonary  substance 
may  be  almost  completely  replaced  by  a  dense  fibroid  growth. 
The  new  connective  tissue,  which  continues  to  contract  after  its 
formation,  causes  diminution  in  the  size  of  the  lung,  retraction 
of  the  thoracic  walls,  and  dilatation  of  the  bronchi.  The  bron- 
chi often  become  dilated  in  this  way  to  such  an  extent  as  to 
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form  cavities,  and  thus  many  of  the  cavities  in  phthisical  lungs 
are  produced. 

The  adenoid  tissue  around  the  bloodvessels  and  in  the  neigh- 
borhood of  the  alveoli  and  small  bronchi  also  increases,  and 
thus  large  tracts  of  this  tissue  are  found  associated  with  the 
fibrous  growth.  There  is  frequently  at  the  same  time  a  devel- 
opment of  true  tubercle,  this,  as  already  stated,  being  probably 
in  most  cases  secondary  to  the  caseous  pneumonic  products  (see 
"Tubercle  in  the  Lungs").  The  tubercles  can  only  be  recog- 
nized as  such  in  the  earlier  stages  of  their  development ;  when 
they  have  become  completely  caseous,  they  cannot  be  distin- 
guished from  the  other  caseous  products.  It  is  important  not 
to  confound  all  the  minute  nodules  met  with  in  phthisical  lungs 
with  true  tuberc'e.  Many  of  these  are  the  little  gray  masses  of 
pneumonic  consolidation  ;  others,  again,  are  transversely-divided 
bronchi  with  thickened  walls  and  caseous  contents. 
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Interstitial  pneumonia  is  a  chronic  process,  and  is  character- 
ized by  an  increase  in  the  connective  tissue  of  the  lung,  which 
is  precisely  similar  to  that  which  occurs  in  the  liver  and  kidney, 
where  it  constitutes  cirrhosis.  The  process  in  the  lung,  however, 
difi^ers  from  that  in  these  organs  inasmuch  as  it  rarely,  if  ever, 
occurs  as  a  primary  and  independent  aftection.  The  newly- 
formed  tissue,  like  all  other  inflammatory  growths  of  connective 
tissue,  is  at  first  rich  in  cells  and  bloodvessels,  but  it  subsequently 
becomes  converted  into  a  dense,  fibrous,  contracting  structure. 

An  increased  growth  of  connective  tissue  in  the  lung  is  almost 
invariably  preceded  by  some  other  inflammatory  process  either 
in  the  lungs  or  bronchi.  It  may  be  stated  generally  that  all 
chronic  pneumonic  or  bronchitic  processes  are  attended  by  an 
increase  in  the  pulmonary  connective  tissue.  In  phthisis,  as 
has  been  seen,  this  tissue  increases ;  and  the  more  chronic  the 
disease  the  greater  is  the  increase.  In  the  most  chronic  cases 
the  pulmonary  tissue  may  be  almost  completely  replaced  by  a 
dense  fibrous  growth,  which,  from  its  contractile  properties, 
causes  a  diminution  in  the  size  of  the  luno-  and  dilatation  of 
the  bronchi :  such  a  condition  has  been  described  as  "  fibroid 
phthisis."     Simple  chronic  croupous  pneumonia  also  leads  to  an 
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interstitial  growth.  In  chronic  pleurisy,  again,  the  connective 
tissue  in  the  superficial  parts  of  the  lung  is  considerably  in- 
creased, dense  septa  of  it  passing  inwards  from  the  subpleural 
tissue.  Chronic  bronchitis  is  also  frequently  attended  by  an  in- 
crease of  the  connective  tissue,  Avhich  occurs  at  first  around  the 
bronchi,  but  subsequently  may  involve  other  portions  of  the 
luno's.  In  that  form  of  it  which  results  from  the  inhalation  of 
irritating  particles,  and  terminates  in  ulceration  of  the  bronchi, 
catarrhal  pneumonia,  and  destruction  of  the  lungs — the  so-called 
"  Colliers' "  and  "  Knife-grinders'  Phthisis,"  &c. — the  fibrous 
growth  is  very  considerable  (see  "  Pigmentation  of  the  Lungs  "). 
Whether  interstitial  pneumonia  ever  occurs  as  a  primary  and 
independent  affection  is  extremely  doubtful,  although  such  a 
condition  has  been  described  under  the  name  of  "  cirrhosis  of  the 
lung." 
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CHAPTEE    XXXVL 

INFLAMMATION  OF  THE  BKAIN  AND  SPINAL  COED. 

Inflammatory  processes  in  the  nervous  centres  are  probably 
mueli  less  frequent  than  was  formerly  supposed.  Many  of  those 
morbid  changes  in  the  brain  and  spinal  cord  which  are  attended 
by  softening,  and  which  were  at  one  time  regarded  as  the  result 
of  inflammation,  are  now  known  to  owe  their  origin  to  simple 
interference  with  the  vascular  supplj^,  such  as  results  from  em- 
bolism, thrombosis,  or  degenerative  changes  in  the  walls  of  the 
bloodvessels  (see  "  Fatt}''  Degeneration  of  Brain"). 

The  irritation  which  determines  the  occurrence  of  inflamma- 
tion in  the  brain  or  cord,  is  most  frequently  some  external  vio- 
lence— a  blow,  simple  concussion,  or  fracture  of  the  osseous 
framework.  In  other  cases  it  is  diseased  bone,  as  in  the  inflam- 
mation of  the  brain  which  so  often  results  from  disease  of  the 
petrous  portion  of  the  temporal  bone. 

The  resulting  inflammatory  process  is  almost  invariably  limited 
to  small  portions  of  the  cerebral  or  spinal  substance.  It  is  at- 
tended by  the  formation  of  pus,  and  usually  leads  to  the  forma- 
tion of  an  abscess.  The  earliest  change  consists  in  intense  and 
localized  hjqDerfemia,  which  is  frequently  attended  by  ruptwre 
and  minute  extravasations.  The  nervous  tissue  then  becomes 
infiltrated  with  young  cells  and  considerably  softened,  and  pre- 
sents a  uniform  red  or  mottled  color.  The  nerve-fibres  become 
disintegrated,  the  nerve-cells  undergo  fatty  degeneration,  and 
may  thus  form  the  "inflammatory,"  or  "exudation  corpuscles" 
(see  Fig.  3,  b).  In  most  cases  the  accumulation  of  young  cells  is 
sufficient  to  give  rise  to  the  formation  of  an  abscess,  and  a  yel- 
lowish or  reddish  puriform  liquid  takes  the  place  of  the  original 
softened  mass.  The  tissue  surrounding  the  abscess  is  also  hy- 
pergemic,  softened,  and  infiltrated  with  cells.  The  abscess  may 
gradually  extend,  or  it  may  become  limited  and  encapsuled  by 
the  formation  of  connective  tissue  from  the  neuroglia.     When 
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thus  eneapsnled,  it  may  gradually  dry  up  into  a  caseous  or  cal- 
careous mass,  or  the  absorption  may  be  more  complete  so  as  to 
leave  little  more  than  a  cicatrix.  Eespecting  the  source  from 
which  the  young  cells  are  derived, — they  are  probably  almost 
entirely  emigrants,  although  they  are  possibly  also  partly  the 
offspring  of  the  cells  of  the  neuroglia.  The  nerve-cells  them- 
selves appear  to  undergo  no  active  changes  in  inflanmiation. 

In  addition  to  these  localized  and  suppurative  inflammatorj- 
processes,  changes  of  a  much  more  chronic  nature,  and  much 
wider  and  more  general  in  their  distribution — which  are  proba- 
bly to  be  regarded  as  inflammatory — are  met  with  in  the  nervous 
centres.  These  are  characterized  by  a  gradual  increase  in  the 
connective  tissue  (neuroglia)  and  by  atrophy  and  disintegration 
of  the  proper  nervous  elements. 

Inflammatory  Softening. — Conditions  of  softening  of  the 
cerebral  or  spinal  substance  resulting  from  inflammation,  other 
than  those  which  have  been  above  described,  probably  rarely,  if 
ever,  occur  as  'primary  lesions.  Most  varieties  of  softening, 
which  were  formerly  described  as  inflammatory — either  from 
the  red  color  of  the  softened  tissue,  or  from  the  acuteness  of  the 
process — result,  as  already  stated, from  embolism  (see  "  Embolism 
in  the  Brain"),  or  are  simply  passive  degenerative  changes,  in 
which  more  or  less  extravasation  of  blood  has  taken  place  into 
the  softened  tissue  (see  "  Fattj^  Degeneration  of  Brain").  In- 
flammation and  consequent  softening  of  the  nervous  tissue, 
h<iwever,  by  no  means  unfrequently  occurs  as  a  secondary  ^xoq.q.%%. 
It  takes  place  especially  around  clots  of  blood  or  other  morbid 
products  within  the  brain  or  spinal  cord,  and  results  from  the 
injurious  influence  which  these  substances  exercise  upon  the  im- 
mediately adjacent  striictiires.  Such  a  result  is  not  unfrequent 
in  cases  of  cerebral  hemorrhage.  The  nerve-tissue  immediately 
surrounding  the  clot  becomes  the  seat  of  an  inflammatory  pro- 
cess, and  it  is  found  after  death  softened,  hypersemic,  and  in- 
flltrated  with  young  cells.  Inflammation  of  the  superficial 
portions  of  the  cerebral  and  spinal  substance  also  occurs  as  the 
result  of  meningitis. 
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CHAPTER    XXXVII. 

CHANGES  IN  THE  BLOOD  AND  CIRCULATION. 
■    HYPERiEMIA. 

HypERiEMiA  or  congestion  is  excess  of  blood  in  the  more  or 
less  dilated  vessels  of  a  part.  Whatever  increases  the  pressure 
of  the  blood,  or  diminishes  the  resistance  of  the  vessels,  may  be 
a  cause  of  hyperseraia.  H^'perseraia,  is  active  or  arterial^  and 
mechanical  or  venous.  These  two  varieties  must  be  considered 
separately. 

ACTIVE     HYPEREMIA. 

Active  hypersemia  is  an  excess  of  blood  in  the  arteries  of  a 
part,  with,  in  most  cases,  an  acceleration  of  the  flow. 

Causes. — The  causes  of  active  hypersemia  may  be  divided  into 
those  which  increase  blood-pressure,  and  those  which  diminish 
arterial  resistance. 

1.  Increased  Blood-pressure. — This  occurs  most  commonly  from 
interruption  of  the  main  current  of  blood  in  any  particular  part, 
owing  to  which  increased  pressure  is  thrown  upon  the  collateral 
vessels.  •  These  vessels  thus  become  dilated,  the  amount  of  blood 
in  them  is  increased,  and  the  flow  is  accelerated.  This,  which 
is  known  as  collateral  hypercemia.,  is  seen  after  the  obstruction 
of  the  main  current  from  any  cause,  as  from  the  ligature  of  the 
vessel,  or  from  its  occlusion  by  a  thrombus  or  embolus  (see 
"  Embolism  "). 

General  obstruction  in  the  capillaries  of  a  part  will  in  the 
same  way  cause  a  compensatory  hypersemia.  This  is  exempli- 
fied by  the  application  of  external  cold  causing  contraction  of 
the  superficial  capillaries  and  congestion  of  internal  organs  ;  and 
by  obstruction  of  the  capillaries  in  one  part  of  an  organ  causing 
hypersemia  of  the  parts  adjacent. 
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2.  Diminished  Arterial  Resistance. — This  is  much  the  most 
frequent  cause  of  active  hjpersemia.     It  may  arise  from — 

a.  Relaxation  or  paralysis  of  the  loall  of  the  vessel. — The  relaxa- 
tion of  the  muscular  coat  of  an  arterj^  and  the  consequent  dila- 
tation of  the  vessel,  may  be  owing  either  to  the  direct  paralysis 
of  the  vaso-motor  nerve  supplying  it,  or  to  the  irritation  of  a 
sensory  nerve.  The  eftects  of  direct  paralysis  of  the  vaso-motor 
nerves  are  seen  in  the  active  congestion  of  the  head  and  neck 
which  follows  pressure  upon  the  sjaiipathetic  in  the  neck,  as  by 
an  aneurism  ;  and  in  the  unilateral  congestion  which  results  from 
experimental  sections  or  disease  of  one-half  of  the  spinal  cord. 
Some  emotional  conditions  also  are  attended  by  paralysis  of  the 
vascular  nerves  and  consequently  by  active  hyperpemia :  this  is 
seen  in  blushing.  Certain  substances  again  taken  internally 
produce  vaso-motor  paralysis,  as  the  nitrite  of  amyl,  alcohol, 
tobacco,  (tc. 

Relaxation  and  dilatation  of  the  arteries  is  also  produced  by 
the  irritation  of  a  sensory  nerve,  in  those  parts  in  which  the 
nerve  originates.  Active  hyperaemia  from  this  cause  has  already 
been  described  when  speaking  of  it  as  the  earliest  change  in  the 
process  of  inflammation.  The  irritation  received  by  the  sensory 
nerves  is  reflected  by  the  vaso-motor  centre  to  the  bloodvessels, 
and  causes  dilatation  of  the  vessels  and  increased  rapidity  of 
flow.  In  inflammation,  this  irritation  is  so  severe  as  to  cause 
not  only  dilatation  of  the  vessel,  but  also  changes  in  its  walls, 
which  ultimatelj^  lead  to  the  retardation  of  the  blood-flow  and 
exudation  of  liquor  sanguinis  and  blood-corpuscles.  If  the  irri- 
tation be  less  intense  or  less  prolonged  in  its  action  it  produces 
simply  dilatation  of  the  vessels  and  increased  rapidity  of  flow — 
i.  e.,  active  hypersemia.  This  is  seen  in  the  congestion  of  the 
skin  which  results  from  friction,  heat,  and  many  irritating  sub- 
stances ;  in  the  priapism  that  sometimes  results  from  the  pas- 
sage of  a  catheter ;  and  in  many  similar  conditions. 

/5.  Sadden  removal  of  external  -pressure. — The  sudden  removal 
of  external  pressure  from  vessels  is  followed  by  their  dilatation, 
and  consequent  hypersemia.  As  examples  of  hyperpemia  from 
this  cause  may  be  mentioned  that  which  results  from  dry  cup- 
ping, and  from  the  sudden  removal  of  ascitic  fluid,  and  of  the 
fluid  from  a  hydrocele. 

y.  Atowj  of  the  walls  of  the  vessels  from  mal-nutrition. — This  is 
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a  much  less  important  cause  of  hyperfemia.  Fatty  degeneration 
of  the  muscular  and  internal  coats  of  the  smaller  arteries  may, 
however,  in  some  cases,  lead  to  their  dilatation,  and  thus  he  a 
cause  of  active  hypersemia. 

Results. — The  results  of  active  hyperaemia  are  principally 
such  as  might  be  expected  to  follow  from  an  increase  in  the 
amount  of  the  arterial  blood,  and  in  the  rapidity  of  its  flow,  in 
any  particular  organ  or  tissue.  There  is  increased  redness  and 
pulsation,  a  sensation  of  throbbing  being  often  experienced  by 
the  patient.  There  is  also  an  increase  in  bulk.  The  temperature 
at  the  same  tiwe  undergoes  a  marked  elevation  ;  as  much  as  10° 
•Fahr.  has  been  observed  after  injuries  of  the  spine,  and  experi- 
mental sections  of  the  sympathetic.  Serous  eflusions,  hemor- 
rhage, and  thrombosis — so  common  as  results  of  mechanical 
hyperEemia — are  rarely  met  with.  If  the  hyperesmia  is  of  long 
duration,  the  small  arteries  become  permanently  enlarged,  and 
their  walls  thickened.  Function  vaay,  or  may  not,  be  interfered 
with.  It  is  in  the  nervous  centres  that  functional  changes  are 
most  frequently  met  with.  They  include  great  excitability, 
parsesthesiee  of  sight  and  hearing,  convulsions,  &c. 
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In  mechanical  hypersemia  the  excess  of  blood  is  principallj'  in 
the  veins,  and  the  flow,  instead  of  being  accelerated,  is  retarded. 

Causes. — The  causes  of  mechanical  hypereemia  are  such  as 
interfere  with  the  return  of  the  blood  by  the  veins,  either  by 
directly  impeding  its  exit  from  any  vein  or  system  of  veins,  or 
by  diminishing  the  normal  circulating  forces.     They  are : 

1.  A  Direct  Im:pediment  to  the  Return  of  Blood  by  the  Veins. — 
This  is  the  most  fertile  cause  of  mechanical  hyperBemia.  Any 
obstruction  to  the  return  of  blood  by  the  veins  is  followed  by 
distension  and  impeded  flow  behind  the  obstruction.  The  con- 
gestion of  the  abdominal  viscera  which  results  from  the  ob- 
struction to  the  portal  circulation  in  cirrhosis  of  the  liver,  and 
of  the  lung  in  mitral  constriction  and  regurgitation  ;  that  of 
the  systemic  circulation  in  insufficiency  of  the  tricuspid  valve ; 
and  that  of  the  lower  extremities  from  the  pressure  of  the  gravid 
uterus  on  the  iliac  veins,  are  a  few  of  the  numerous  familiar 
examples  of  mechanical  hyperBemia  from  this  cause. 
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2.  Gravitation. — This  becomes  an  important  auxiliary  in  tlie 
production  of  hypersemia  in  disease,  especially  when  it  is  asso- 
ciated with  diminished  cardiac  power.  The  effect  of  gravitation 
in  determining  congestion  of  the  most  dependent  parts  is  ex- 
emplified in  chronic  exhaustive  and  in  many  of  the  acute  febrile 
diseases,  in  which  the  nutrition  generally  becomes  impaired,  the 
heart's  power  weakened,  and  in  which  the  patient  is  unable  fre- 
quently to  change  his  position.  The  integuments  of  the  back, 
and  the  posterior  portions  of  the  lungs,  are  the  parts  which  are 
thus  most  frequently  affected. 

3.  Increased  Local  Resistance. — This  results  from  diseased  con- 
ditions of  the  arterial  walls,  owing  to  which  they  either  lose 
their  elasticity  and  contractility,  and  thus  their  power  of  equal- 
izing and  regulating  the  blood-flow,  or  become  considerably 
enlarged.  In  either  case  the  circulation  will  be  impeded,  and 
accumulation  of  blood  and  retardation  of  flow  take  place  in  the 
veins  bej^ond.  Such  conditions  arise  from  atheromatous,  fatty, 
and  calcareous  changes  in  the  arterial  walls,  and  are  most  com- 
mon in  advanced  life.  The  part  they  play  in  the  production  of 
senile  gangrene  has  been  already  alluded  to  (see  "  Senile  Gan- 
grene "). 

4.  Diminished  Cardiac  Power, — This  is  one  of  the  most  impor- 
tant causes  of  mechanical  hj^persemia,  especially  when  it  is  asso- 
ciated with  any  of  the  preceding  ones.  The  motor  power  of  the 
heart  becomes  impaired  in  many  of  the  chronic  exhausting  dis- 
eases, also  in  the  acute  febrile  diseases,  as  in  typhus  and  typhoid 
fever,  and  in  all  those  conditions  of  degeneration  and  softening 
of  its  structure  which  lead  to  the  dilatation  of  its  cavities.  In 
whichever  of  these  ways  the  vis  a  tergo  is  diminished  it  will  tend 
to  produce  venous  hypersemia. 

Results. — Long-continued  mechanical  hypersemia  leads  to 
impairment  of  vitality  and  function.  The  tissues  gradually  at- 
rophy and  undergo  retrogressive  changes,  although  from  the 
amount  of  serosity  and  blood  which  they  contain  their  size  and 
absolute  weight  may  be  increased.  Their  temperature  becomes 
lowered.  The  most  important  results,  however,  of  this  variety 
of  hypersemia  are  the  transudation  of  serum.,  hemorrhage.,  throm- 
bosis., and  gangrene. 

The  transudation  of  serum  into  the  surrounding  tissues,  con- 
stituting oedema  and  dropsical  effusion,  results  most  frequently. 
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from  direct  venous  obstruction.  Its  occurrence  is  greatly  favored 
by  the  stretching  of  the  walls  ot  the  vessels,  and  by  the  damage 
which  their  structure  sustains.  The  transuded  serum  usually 
diflers  from  blood-serum  in  being  of  lower  specific  gravity,  and 
in  containing  more  Avater  and  less  of  the  solid  constituents.  The 
greater  the  pressure,  the  more  nearly  does  the  transuded  liquid 
resemble  the  liquor  sanguinis,  and  the  greater  is  the  amount  of 
albumen  which  it  contains.  If  the  pressure  be  very  great  it  may 
yield  a  fibrinous  coagulum. 

Another  result  of  mechanical  hypersemia  is  hemorrhage.  This 
usually  occurs  only  when  the  obstruction  to  the  venous  current 
is  very  great.  Those  vessels  which  are  the  least  supported  are 
the  first  to  give  Avay.  The  hemorrhage  into  the  stomach  in  cir- 
rhosis of  the  r.ver,  and  into  the  lung  in  mitral  disease,  are  familiar 
examples  of  hemorrhage  from  this  cause. 

jSTot  only  does  blood  escape  from  the  vessels  by  rupture  of  their 
walls  in  mechanical  hypereemia,  but  the  red  blood-corpuscles 
pass  through  the  walls  of  the  capillaries  into  the  surrounding 
tissues  without  rupture  taking  place.  This  passage  of  the  red 
corpuscles  through  the  capillary  walls,  which  was  discovered  by 
Cohnheim,  may  be  observed  in  the  web  of  the  frog's  foot  after 
ligature  of  the  femoral  vein.  The  corpuscles  in  passing  through 
the  vessel  become  constricted  in  their  centre,  so  as  to  assume  an 
hour-glass  shape.  This  emigration  only  occurs  when  the  obstruc- 
tion is  considerable. 

The  occurrence  of  thrombosis^  as  the  result  of  mechanical  ob- 
struction, will  be  described  in  the  following  chapter. 

Gangrene  onl}^  occurs  from  mechanical  hj^peraemia  when  the 
obstruction  is  very  general  and  complete.  It  has  been  already 
described  under  the  head  of  "  Gangrene." 

Post-mortem  Appearances  of  Hyperj^mia. — The  post-mortem 
appearances  presented  by  hj^Dcrsemic  organs  and  tissues  vary 
considerably.  Yery  frequently,  parts  which  were  hypersemic 
during  life  show  no  signs  of  it  after  death.  If  the  blood  does 
not  coagulate  rapidly  it  passes  on  into  the  veins,  and  thus  the 
recognition  of  arterial  and  capillary  hypereemia  very  often  be- 
comes impossible.  The  effect  of  gravitation  must  also  be  taken 
into  account  in  estimating  hypereemia.  After  death  the  blood 
naturally  gravitates  to  the  most  dependent  parts :  this  is  seen 
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ill  tlie  post-mortem  congestion  of  the  posterior  portions  of  tlie 
lungs,  and  of  the  most  dependent  portions  of  the  various  coils 
of  the  intestine.  The  uniform  redness  of  post-mortem  staining, 
again,  must  not  be  confounded  with  the  redness  of  hypereemia. 
In  capillary  and  arterial  hypersemia,  the  color  is  red,  and  the 
injection  often  presents  the  appearance  of  a  capilliform  network. 
If  very  intense,  it  may  to  the  naked  eye  appear  uniform,  but  a 
lens  will  always  discover  its  capillary  nature.  When  the  veins 
are  the  seat  of  the  hypersemia  the  injection  is  called  ramiform, 
and  the  color  is  dark  blue. 

The  anatomical  peculiarities  in  the  distribution  of  the  vessels 
Avill,  however,  materially  affect  the  appearance  of  the  hypersemia. 
In  the  intestines  it  is  often  punctiform,  being  situated  in  the 
vessels  of  the  villi ;  so  also  in  the  kidney,  when  its  seat  is  the 
Malpighian  corpuscles.  A  punctiform  appearance  may  also  be 
produced  by  minute  extravasations  of  blood.  If  the  hypersemia 
is  of  long  standing,  the  tissue  becomes  pigmented.  This  is  often 
well  seen  in  the  stomach  and  intestines,  also  in  the  lungs. 
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CHAPTER    XXXVIII. 

THEOMBOSIS. 

Thrombosis  is  a  coagulation  of  the  blood  witliin  the  vessels 
during  life,  owing  to  changes  in  the  walls  of  the  vessel  itself,  or 
to  impeded  blood-flow.  The  coagulum  is  called  a  thrombus.  It 
may  form  in  the  heart,  in  the  arteries,  in  the  capillaries,  or  in 
the  veins.  It  is  much  the  most  common  in  the  last-named  ves- 
sels. 

Thrombi  must  be  distinguished  from  the  coagula  that  form 
after  death,  and  also  from  those  formed  in  the  last  moments  of 
life,  which  are  so  commonly  found  in  the  cardiac  cavities.  Post- 
mortem coagula  are  soft,  and  are  often  divisible  into  two  layers, 
colored  and  uncolored  ;  they  do  not  adhere  to  the  walls  of  the 
vessel,  and  rarely  completely  fill  its  cavity.  The  clots  formed 
in  the  heart  just  before  death  constitute  a  connecting  link  be- 
tween post-mortem  coagula  and  thrombi.  They  are  usually 
more  or  less  decolorized,  and  are  firmer  in  consistence,  and  more 
fibrinous  than  post-mortem  clots.  They  are  not  firmly  adherent 
to  the  cardiac  walls,  but  are  often  so  entangled  amongst  the 
columns  carnese,  chordae  tendinese,  and  papillary  muscles,  that 
they  cannot  be  quite  readily  separated.  They  appear  to  be  the 
result  of  the  mechanical  defibrination  of  the  blood  by  the  cardiac 
contractions  just  before  death  ;  the  contractions  not  being  suf- 
ficiently strong  to  empty  the  cavities,  some  of  the  blood  remains 
behind,  and  becomes  "  whipped  up  "  and  defibrinated.  These 
clots  are  most  common  in  the  right  cardiac  cavities,  and  they 
often  extend  some  way  into  the  pulmonary  artery  and  aorta, 
from  which,  however,  they  can  very  readily  be  removed.  They 
are  met  with  most  frequently  in  those  cases  in  which  death  has 
taken  place  slowly,  and  in  which  there  has  been  a  gradual  loss 
of  power  in  the  cardiac  contractions.  The  proportion  of  fibrin 
in  the  blood  will  also  materially  influence  the  extent  of  their 
formation. 
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A  thrombus^  or  ante  mortem  clot,  is  firmer,  drier,  and  more 
fibrinous  than  either  of  the  preceding,  and  it  is  adherent  to  the 
walls  of  the  vessel.  Its  characters,  however,  vary  with  its  age, 
and  with  the  circumstances  under  which  it  originates.  When 
freshh^-formed  it  is  of  a  dark-red  color,  and  soft  gelatinous  con- 
sistence, closely  resembling  the  post-mortem  clot.  It  gradually 
becomes  paler,  drier,  less  elastic,  and  more  friable.  If  it  is 
rapidly  j^roduced— the  circulation  being  suddenly  arrested  in  a 
portion  of  a  vessel,  as  by  the  application  of  a  ligature — the  co- 
agulum  at  once  completely  fills  the  vessel,  and  as  it  becomes 
firmer  it  maintains  a  more  or  less  uniform  structure.  Thrombi, 
however,  which  have  undergone  a  slow  and  gradual  formation, 
are  rarely  thus  uniform  in  structure,  but  are  made  up  of  numer- 
ous concentric  layers,  and  so  present  a  stratified  appearance. 
This  is  owing  to  the  coagulation  taking  place  gradually  upon 
the  inner  surface  of  the  vessel,  and  to  the  white  corpuscles  ad- 
hering to  the  successive  layers  of  coagulum.  These  corpuscles, 
from  the  property  which  characterizes  them  of  adhering  to  one 
another  and  to  the  sides  of  the  vessels,  and  especially  to  any 
porous  substaiices  with  which  they  may  come  in  contact,  cohere 
with  the  layers  of  fibrin  as  they  are  deposited  ;  so  that  ulti- 
mately the  thrombus  is  made  up  of  layers  of  fibrin  and  white 
corpuscles  more  or  less  alternately  and  concentrically  arranged. 
This  gives  to  it  a  stratified  appearance. 

The  thrombus  may  completely  or  only  partially  fill  the  cavity 
of  the  vessel.  In  most  cases,  however,  when  coagulation  has 
commenced,  it  proceeds  until  the  vessel  is  obstructed,  and  when 
once  this  has  occurred,  the  formation  of  the  thrombus  continues 
to  extend  in  the  course  of  the  vessel  until  it  meets  with  a  current 
of  blood  strong  enough  to  arrest  its  progress.  Its  ultimate  ex- 
tent will  thus  mainly  depend  upon  the  vessel  in  which  it  is  formed, 
upon  the  size  and  situation  of  the  collateral  branches,  and  upon 
the  force  of  the  circulating  current.  The  direction  in  which  the 
coagulation  principally  extends,  whether  in  the  arteries  or  veins, 
is  consequently  backwards,  from  vessels  of  smaller  to  those  of 
larger  calibre  ;  the  formation  of  the  thrombus  continuing  until 
it  meets  with  a  current  sufficiently  strong  to  restore  the  circula- 
tion, which  in  many  cases  is  as  far  as  the  entrance  of  the  next 
large  collateral  vessel.  The  end  of  the  thrombus  next  the  heart 
is  rounded  and  conical  in  shape. 
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The  thrombus  when  once  formed  either  becomes  orgamzeA  or 
softens.  The  former  is  most  frequent  in  the  arteries,  the  latter 
in  the  veins  and  heart. 

Organization. — This  consists  in  the  gradual  transformation  of 
the  thrombus  into  connective  tissue.  A  thrombus  which  is  un- 
dergoing a  process  of  organization  gradually  diminishes  in  size, 
it  becomes  more  and  more  decolorized,  firmer  and  more  fibrous 
in  consistence,  its  union  with  the  wall  of  the  vessel  becomes  more 
intimate,  and  ultimately  it  becomes  converted  into  a  fibro-cellular 
cord.  These  changes  are  principally  owing  to  the  white  blood- 
corpuscles. 

Soon  after  the  formation  of  the  thrombus  the  number  of  white 
blood-corpuscles  which  it  contains  becomes  greatly  increased, 
whilst  that  of  the  red  ones  diminishes.  In  a  somewhat  more 
advanced  stage  the  red  corpuscles  almost  entirely  disappear,  the 
fibrin  becomes  firm  and  homogeneous,  and  in  addition  to  the 
round  white  corpuscles,  numerous  anastomosiiig  spindle-shaped 
cells  with  oval  nuclei  make  their  appearance  in  the  clot..  (Fig. 
56.)  The  intercellular  material  then  becomes  fibrillated,  the 
walls  of  the  vessel  become  infiltrated  with  cells,  and  numerous 
new  bloodvessels  are  formed  which  intersect  the  thrombus  in  all 
directions.  These  vessels  communicate  with  the  cavity  of  the 
thrombosed  vessel,  and  with  its  vasa  vasorum.  (Fig.  57.)     The 


Section  of  an  arterial  thrombus  thirty-seven  days  old.    a.  New  bloodvessels.    6.  AVhite  blood- 
corpuscles  and  anastomosing  cells.    (Eiudfleisch.) 


vascular  fibrillated  structure  into  which  the  thrombus  has  be- 
come organized,  gradually  undergoes  a  process  of  atrophy  and 
contraction,  the  new  vessels  disappear,  and  ultimately  it  is  con- 
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verted  into  a  iibro-cellular  cord.     In  some  cases  it  becomes  cal- 
cified, and  thus  forms  a  plilebolith. 

Respecting  the  source  from  which  the  large  number  of  new 
cells  which  make  their  appearance  in  the  thrombus  are  derived, 
it  appears  to  be  most  probable  that  they  originate  from  white 
blood-corpuscles,  and  not  from  cells  belonging  to  the  walls  of 
the  vessel.  Whether,  however,  they  are  all  of  them  the  offspring 
of  the  corpuscles  which  originally  existed  in  the  clot,  or  whether 
some  of  them  may  not  be  derived  from  other  sources  and  sub- 
sequently penetrate  it,  is  unknown.  From  these  corpuscles  the 
elongated  connective  tissue-cells  are  produced.  The  exact  source 
from  which  the  fibril  lated  intercellular  material  is  derived — 
whether  the  fibrin  itself  fibrillates,  or  whether  it  disappears,  and 
the  fibres  are  derived  from  the  protoplasm  of  the  cells — is  equally 
uncertain. 


Fig.  57. 


Z  M 


Longitudinal  section  of  the  ligatured  end  of  the  crural  artery  of  a  dog,  fifty  days  after  the  appli- 
cation of  the  ligature.  Showing  the  newly-formed  vessels  in  the  thrombus  and  their  communication 
with  the  vasa  vasorum.  Tk.  Thrombus.  31.  Muscular  coat.  Z.  External  coat  and  vasa  vasorum. 
X  20.  (0.  AVeber.) 


Softening. — If  the  thrombus  does  not  become  organized,  it 
usually  undergoes  a  process  of  softening  and  liquefaction :  this 
is  most  common  in  the  veins  and  heart.  It  is  probable  also  that 
in  some  cases  the  thrombus  may  become  absorbed.  The  soften- 
ing most  frequently  commences  in  the  centre  of  the  clot,  and 
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gradually  extends  towards  the  circumference.  The  thrombus 
breaks  down  into  a  soft  pulpy  material,  which  sometimes  has 
the  appearance  of  pounded  cooked  meat ;  and  in  other  cases  is 
distinctly  puriform  in  character.  Under  the  microscope  it  is 
seen  to  consist  of  albuminous  granules,  molecular  fat,  and  more 
or  less  altered  red  and  white  blood-corpuscles.  These  changes 
in  the  clot  are  frequently  owing  simplj?^  to  the  disintegration  of 
the  fibrin,  but  in  some  cases  it  is  probable  that  the  thrombus 
may  suppurate,  and  that  owing  to  the  proliferation  of  the  white 
blood-corj^uscles  which  it  contains  it  becomes  converted  into 
true  pus.  The  whole  of  the  thrombus  may  thus  become  softened, 
or  the  process  may  be  limited  to  the  more  central  portions,  whilst 
the  external  layers  become  organized.  Very  frequently  as  the 
older  portions  of  the  clot  are  becoming  disintegrated  and  softened, 
fresh  coagulation  takes  place  at  its  extremities. 

Causes. — The  causes  of  thrombosis  are  of  two  kinds — those 
which  lead  to  a  retardation  of  the  blood-flow,  and  those  in  which 
there  is  some  abnormal  condition  of  the  walls  of  the  vessels  or 
of  the  blood. 

1.  Thro'inhosis  from  JRetardation  of  the  Blood-flow  may  result 
from — 

a.  Interymiolion  or  narrowing  of  the  vessel. — This  occurs  after 
the  application  of  a  ligature.  Coagulation  commences  at  the 
point  of  contact,  and  extends  as  far  as  the  first  large  collateral 
branches,  thus  permanently  closing  the  vessel.  The  pressure 
exercised  by  tumors,  cicatricial  tissue,  extrayasations  of  blood, 
and  the  closure  of  a  vessel  by  the  impaction  of  an  embolus,  may 
in  the  same  way  by  impeding  or  arresting  the  circulation  cause 
thrombosis.  General  obstruction  in  the  capillaries  of  a  part 
also  causes  coagulation  in  the  adjacent  veins. 

/5.  Solution  of  the  continuity  of  the  vessel. — The  formation  of  a 
thrombus  after  the  division  or  tearing  of  a  vessel,  constitutes 
the  means  by  which  the  hemorrhage  is  immediately  arrested : 
there  must  either  be  thrombosis  or  continuous  hemorrhage.  In 
the  arteries,  the  severed  end  of  the  vessel  contracts  and  retracts 
within  its  sheath,  coagulation  commences  around  it,  and  extends 
upwards  as  far  as  the  first  large  collateral  branch.  In  the  veins, 
hemorrhage  is  frequently  arrested  by  the  valves,  and  the  forma- 
tion of  a  thrombus  will  evidently  depend  upon  the  relative  sit- 
uations of  the  valves  and  collateral  vessels.     The  hemorrhage 
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from  the  uterus  after  the  separation  of  the  placenta,  is  arrested 
either  hy  uterine  contraction  or  by  thrombosis. 

y.  Dilatation  of  the  vessels,  or  of  the  heart.— The  most  familiar 
example  of  thrombosis  from  this  cause,  is  that  which  occurs  in 
an  aneurism.  The  greater  the  amount  of  dilatation  the  greater 
is  ttie  retardation  of  the  blood-flow.  The  coagulation  commences 
at  the  sides  of  the  vessel,  and  may  extend  until  it  completely 
fills  the  cavity.  Coagulation  from  the  same  cause  is  not  uncom- 
mon in  the  dilated  plexuses  of  the  prostate  gland.  In  the  he  art 
thrombosis  is  most  frequent  in  the  auricles.  It  usually  com- 
mences in  the  auricular  appendix,  where  there  is  very  little  pro- 
pulsive power,  and  it  may  gradually  extend  into  the  auricular 
cavity.  It  is  also  met  with  in  the  ventricles,  commonly  com- 
mencing here  between  the  columnse  carnese. 

8.  Diminished  cardiac  power. — This  is  a  common  cause  of 
thrombosis  in  the  veins.  The  coagulation  commences  just  be- 
hind the  flaps  of  the  valves,  from  which  it  gradually  extends 
into  the  cavity  of  the  vessel.  This  appears  to  be  owing  to  the 
force  of  the  current  not  being  suflaciently  strong  to  completely 
open  the  valves,  and  the  blood  consequently  stagnates  and  co- 
agulates behind  them.  The  crural  and  iliac  veins,  the  venous 
plexuses  of  the  back,  and  the  cerebral  sinuses,  are  the  situations 
in  which  thrombosis  from  this  cause  is  most  frequently  met  with. 
It  occurs  in  the  course  of  many  chronic  exhausting  diseases  in 
which  the  cardiac  power  becomes  diminished,  and  has  long  been 
known  under  the  name  of  "  phlebitis."  It  is  especially  frequent 
in  phthisis,  cancer,  and  in  chronic  diseases  of  the  bones  and 
joints.  The  state  of  the  blood,  which  often  contains  an  excess 
of  fibrin,  together  with  the  quiescent  condition  of  the  patient, 
materially  aid  in  causing  the  coagulation. 

2.  Thrombosis  from  Abnormal  Conditions  of  the  Vessels  or  of 
the  Blood. 

a.  Causes  in  the  vessels. — Any  abnormal  condition  of  the  walls 
of  a  vessel  may  be  a  cause  of  thrombosis.  When  the  w^all  be- 
comes abnormal  it  acts  as  a  foreign  body,  and  the  blood  coagu- 
lates upon  it,  and  may  continue  to  do  so  until  the  cavity  of  tlie 
vessel  becomes  filled  with  coagulum.  Thrombi  produced  in  this 
way  are  consequently  stratified.  The  walls  of  a  vessel  may  be- 
come altered  as  the  result  of  inflammatory  processes,  and  in- 
flammation was  formerly  regarded  as  the  main,  if  not  the  only,. 
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cause  of  tlirombosis ;  hence  thrombosis  in  veins  is  frequently 
termed  ''  phlebitis  "  at  the  present  day.  Inflammation  of  veins 
is  certainly  rare  as  a  j)rimary  condition,  although  it  not  unfre- 
quently  results  from  the  formation  of  a  thrombus.  When  occur- 
ring i3rimarily,  inflammatory  processes,  both  in  the  arteries  and 
the  veins,  have  their  seat  in  the  external  and  middle  coats  or  in 
the  deeper  layers  of  the  intima.  They  never  commence  in  the 
lining  membrane  of  the  vessel :  this  only  becomes  aftected  sec- 
ondarily. The  vitality  of  the  lining  membrane  becomes  impaired 
as  the  result  of  the  inflammatory  process,  and  when  this  has 
occurred  it  acts  as  a  foreign  body,  and  thus  there  is  a  tendency 
for  the  blood  to  coagulate  upon  its  surface.  In  other  cases  the 
lining  membrane  is  completely  destroyed,  and  the  subjacent 
diseased  tissues  thus  come  into  contact  with  the  circulating 
blood,  and  in  the  same  way  cause  the  formation  of  a  thrombus. 
Such  inflammatory  changes  occur  in  the  arteries,  constituting 
the  condition  known  as  "  atheroma,"  which,  in  the  smaller  ves- 
sels, may  be  a  cause  of  thrombosis.  In  the  heart  they  constitute 
endocarditis  ;  and  here  also,  as  has  been  seen,  coagulation  may 
take  place  upon  the  abnormal  surface  of  the  inflammatory  veg- 
etations.   (See  "  Endocarditis.") 

The  walls  of  a  vessel  may  also  become  altered  and  thus  throm- 
bosis result,  from  inflammation  or  gangrene  of  the  tissues  in 
which  it  is  situated.  The  vitality  of  the  vessel  becomes  destroyed 
and  the  blood  coagulates  within  it ;  and  by  this  means  the  oc- 
currence of  hemorrhage  is  frequently  prevented.  The  projection 
of  new  formations,  as  cancer,  into  the  cavity  of  vessels,  causes. 
in  the  same  way  the  formation  of  a  thrombus. 

/5.  Causes  in  the  blood. — The  greater  the  proportion  of  fibrin  in 
the  blood,  the  more  readily  will  coagulation  take  place ;  hence- 
all  those  conditions  in  which  the  fibrin  is  increased  favor  the 
occurrence  of  thrombosis.  An  excess  of  fibrin,  however,  is 
probably  never  suflicient  in  itself  to  determine  the  formation  of 
a  thrombus  ;  it  can  hence  only  be  regarded  as  a  predisposing 
cause.  It  is  especially  in  those  conditions  in  which  the  circula- 
tion is  impeded  from  diminished  cardiac  power,  that  an  excess 
of  fibrin  in  the  blood  becomes  an  important  agent  in  producing 
thrombosis. 

Results. — The  results  of  thrombosis  comprise  certain  changes 
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in  the  walls  of  the  vessels,  more  or  less  obstruction  to  the  circu- 
lation, and  embolism.     These  must  be  considered  separately. 

1.  Changes  in  the  vessels. — More  or  less  alteration  in  the  wall 
of  the  vessel  is  an  invariable  consequence  of  the  formation  of  a 
thrombus.  When  the  thrombus  undergoes  a  process  of  organ- 
ization, it  becomes,  as  alreadj^  described,  intimately  united  with 
the  vascular  wall.  The  latter  in  the  first  place  becomes  infil- 
trated with  cells  and  considerably  thickened,  but  ultimately, 
together  with  the  thrombus,  gradually  atrophies.  It  is  when 
the  thrombus  softens  and  becomes  disintegrated  that  the  most 
important  changes  take  place  in  the  vessel.  These  changes  are 
of  an  acute  inflammatory  nature,  and  appear  to  result  from  the 
irritating  influence  of  the  softened  thrombus.  They  are  most 
frequently  observed  in  the  veins,  where  softening  is  most  liable 
to  occur. 

The  walls  of  a  vein  within  which  a  thrombus  is  softening  are 
considerably  thickened,  so  that  the  vessel  more  resembles  an 
artery.  The  inner  surface  has  lost  its  translucency,  and  is  of  a 
dead  opaque  color.  The  vasa  vasorum  are  hypersemic.  Under 
the  microscope,  the  cells  of  the  intima  and  of  the  middle  and 
external  coats,  are  found  to  be  considerably  increased  in  num- 
ber, and  numerous  white  blood-corpuscles  are  seen  infiltrating 
the  difterent  textures.  In  some  cases  small  collections  of  pus 
are  seen  in  the  external  coat.  Similar  changes  are  observed  in 
the  arteries. 

2.  Obstruction  to  the  circulation. — The  consequences  of  the  ob- 
struction to  the  circulation  which  results  from  the  formation  of 
a  thrombus,  will  depend  upon  the  rapidity  of  its  formation,  the 
nature  and  size  of  the  vessel  obstructed,  the  situation  and  num- 
ber of  the  collateral  branches,  and  the  force  of  the  circulating 
current.  When  a  thrombus  forms  in  a  vein  of  small  size  and 
there  are  numerous  collateral  vessels,  as  in  the  prostatic  or  uter- 
ine plexuses,  the  circulation  is  but  little  interfered  with,  and  no 
symptoms  of  obstruction  result.  If,  however,  the  main  trunk 
of  a  large  vein  becomes  obliterated,  as  that  of  the  femoral  or 
iliac  veins,  the  obstruction  is  followed  by  hj'persemia,  the  ex- 
tent and  duration  of  which  will  depend  upon  the  facility  with 
which  the  circulation  can  be  restored  by  the  collateral  vessels. 
Thrombosis  in  the  above-named  veins  frequently  occurs  in  the 
latter  stages  of  many  chronic  diseases,  especially  in  phthisis ; 
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also  in  the  puerperal  state,  where  it  gives  rise  to  the  condition 
known  as  phlegmasia  dolens.  The  formation  of  a  thrombus  here 
is  followed  by  oedema  and  swelling  of  the  limb,  which  becomes 
tense,  elastic,  and  painful.  In  the  early  stage  there  may  be  some 
cyanosis,  but  this  is  usually  quickly  followed  by  a  pallid  white- 
ness of  the  surface.  There  is  often  more  or  less  tenderness  in 
the  course  of  the  vein,  Mdiich  feels  enlarged,  hard,  and  knotted, 
owing  to  the  secondary  inflammatory  changes  in  its  walls.  At 
the  same  time  there  is  frequently  swelling  and  tenderness  of  the 
lymphatics,  which  may  be  seen  as  red  lines  traversing  the  limb. 
Diifuse  inflammation  of  the  skin  and  subcutaneous  cellular  tissue 
may  also  occur.  These  changes  are  owing  partly  to  the  me- 
chanical impediment  to  the  circulation,  and  partly  to  the  ob- 
struction of  lymphatics,  and  to  the  secondary  inflammatory  pro- 
cesses in  the  vein  and  tissues  which  ensue.  The  circulation  is 
usually  ultimately  restored;  but  if  the  impediment  has  been  of 
long  duration,  the  tissues  become  thickened,  and  the  limb  is  left 
in  a  hard,  indurated,  and  somewhat  enlarged  condition. 

The  formation  of  a  thrombus  in  an  artery  is  followed  in  the 
first  place  by  aniemia  of  the  parts  supplied  by  it ;  the  ultimate 
result  will  depend  upon  the  facility  with  which  the  circulation 
can  be  restored  by  the  collateral  vessels.  If  the  circulation  is 
quickly  re-established,  as  is  usually  the  case,  the  vitality  of  the 
tissues  may  not  become  impaired ;  but  if  not,  the  part  may 
undergo  a  process  of  molecular  disintegration  and  softening,  the 
softened  tissue  often  being  surrounded  by  a  zone  of  hyperemia 
which  results  from  the  attempt  to  establish  a  collateral  circula- 
tion. 

3.  JEmholism. — Portions  of  the  thrombus  may  be  carried  away 
by  the  circulation,  thus  constituting  embolism.  This,  which  is 
the  most  important  result  of  thrombosis,  will  be  considered  in 
the  following  chapter. 
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CHAPTEK   XXXIX. 


EMBOLISM. 


Fig.  58. 


Embolism  is  tbe  arrest  of  solid  substances  circulating  in  the 
blood  in  vessels  which  are  too  small  to  allow  them  to  pass.  The 
solid  substances  are  termed  emboli.  These  are  very  various  in 
their  nature. 

By  far  the  most  frequent  source  of  emboli  are  thrombi,  por- 
tions of  which  are  carried  from  the  seat  of  their  formation  by 
the  circulation,  and  become  arrested  in  distant  vessels — thus 
constituting  embolism.  A  thrombus  may  give  rise  to  emboli 
in  various  ways.  It  may  soften  and  break  down,  and  if  the 
lumen  of  the  vessel  be  thus  restored,  its  fragments  become  dis- 
tributed by  the  blood-current.  In  those 
cases  in  which  the  thrombus  does  not  fill 
the  vessel,  portions  of  it  may  readily  be 
carried  awaj^  by  the  blood  passing  over  it. 
Perhaps,  however,  the  most  frequent  way 
in  which  a  thrombus  gives  rise  to  embo- 
lism, is  by  its  conical  end  being  broken 
off  by  the  current  of  blood  from  a  collat- 
eral vessel.  The  formation  of  a  thrombus, 
as  already  described,  usually  ceases  ojDpo- 
site  the  entrance  of  a  large  collateral  ves- 
sel, and  if  its  conical  end  project  a  little 
way  into  the  cavity  of  this  vessel  it  may 
be  readily  broken  oiFby  the  blood-current. 
It  is  especially  veuous  thrombi 
the  veins 
and 

jugular  veins  being  amongst  the  most  common  sources.  Emboli 
from  cardiac  thrombi  are  also  exceedingly  common ;  whilst  those 
from  arterial  are  the  least  frequent. 

Emboli  may,  however,  originate  independently  of  thrombi : 


A  thrombus  in  saphenous  vein. 
Showing  the  projection  of  the  con- 
ical end  of  the  thrombus  into  the 
femoral  vessel.  iS'.  Saphenous  vein.  rn  \ 

y.  Thrombus.   C,  Conical  end  pro-    (JB  Ig.  58.) 

jecting  into  femoral  vein.    At  i'  i',  .  .  .  i      t 

opposite  the  valves,  the  thrombus    whlch   o-iveS  riSC  tO    embollSm 
is  softened.    (Virehow.)  ~ 

of  the  leg,  the   iliac,   hypogastric 
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vegetations,  and  calcareous  or  atheromatous  masses  separated 
from  the  valves  of  the  heart,  or  from  the  inner  surface  of  arteries ; 
portions  of  new  growths,  as  carcinoma,  which  having  perforated 
the  vessels,  have  been  carried  away  by  the  current ;  parasites 
which  have  made  their  way  into  the  interior  of  vessels ;  pigment 
granules,  and  other  substances,  may  all  constitute  emboli. 

The  emboli  become  arrested  in  the  first  vessels  they  meet  w^ith 
which  are  too  small  to  allow  them  to  pass:  the  size  of  the  vessel 
will  consequently  depend  upon  the  size  of  the  embolus.  They 
are  often  so  minute  that  they  pass  into  and  become  impacted 
in  the  smallest  capillaries.  The  seat  of  impaction  is  usually  at 
the  bifurcation  of  the  vessel,  or  where,  from  the  giving  off  of 
branches,  the  calibre  is  diminishing  rapidly.  (See  Fig.  59.)  Thus 
emboli  originating  in  the  systemic  veins  or  in  the  right  cardiac 
cavities,  will  most  commonly  become  arrested  in  the  vessels  of 
the  lungs ;  those  originating  in  the  arteries,  the  left  cardiac 
cavities,  or  the  joulmonary  veins — in  the  sjstemic  arteries  and 
capillaries,  especially  in  those  of  the  spleen,  kidneys,  and  brain : 
and  those  originating  in  the  jDortal  venous  system- — in  the  hepatic 
branches  of  the  portal  vein.  In  some  cases,  however,  the  smallest 
emboli  may  pass  through  the  capillaries  of  the  lungs  and  become 
arrested  in  those  of  the  kidneys,  spleen,  or  other  organs.  Thus, 
with  the  exception  of  emboli  originating  in  the  portal  vessels, 
the  seat  of  arrest  is  the  arteries  or  capillaries. 

The  emboli  are  usually  carried  in  the  direction  of  the  main 
current;  hence  those  carried  by  the  aortic  stream  more  com- 
monly pass  into  the  thoracic  aorta  than  into  the  carotid  and 
subclavian  vessels,  and  into  the  left  carotid  and  renal  artery 
than  into  the  corresponding  arteries  of  the  opposite  side.  Grav- 
itation also  influences  the  direction  in  which  they  are  carried, 
especially  those  of  large  size  which  move  somewhat  more  slowly 
than  the  blood-stream.  Owing  to  this,  they  are  more  common 
in  the  lower  lobes  and  posterior  parts  of  the  lungs  than  in  the 
superior  and  anterior  portions  of  these  organs. 

The  embolus  when  arrested,  may  either  completely  or  only 
partially  fill  the  cavity  of  the  vessel.  If,  as  is  frequently  the 
case,  the  arrest  takes  place  at  a  point  of  bifurcation,  the  embo- 
lus may  partially  fill  both  branches,  allowing  a  email  stream  of 
blood  to  pass.  This  may  break  ofii"  portions  of  it,  and  so  cause 
secondary  emboli,  which  become  impacted  in  more  distant  ves- 
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Fig.  59. 


sels.  The  amount  of  obstruction  which  immediately  follows  the 
arrest,  will  partly  depend  upon  the  nature  of  the  embolus  itself. 
If  this  is  from  a  soft  recently -formed  thrombus,  it  will  adapt 
itself  to  the  cavity  of  the  vessel,  and  so  completely  occlude  it. 
If,  on  the  other  hand,  it  is  irregular  in  shape  and  firm  in  con- 
sistence, as  a  calcified  cardiac  vegetation,  it  may  not  fill  the  ves- 
sel, but  allow  a  small  current  of  blood  to  pass  it. 

The  arrest  of  the  embolus  and  the  consequent  obstruction  to 
the  circulation,  are  followed  by  the  formation  of  thrombi  behind 
and  in  front  of  it,  which  extend  as  far  as  the  entrance  of  the 
first  large  collateral  vessels.  (Fig.  59.)  If  the  embolus  does  not 
completely  fill  the  vessel,  fibrin  is  depos- 
ited in  successive  layers  upon  its  surface 
until  the  occlusion  of  the  vessel  is  com- 
plete, and  then  the  secondary  thrombus 
extends  as  in  the  former  case,  until  it 
meets  with  a  current  of  blood  strong 
enough  to  arrest  its  progress.  If  the  em- 
bolus is  a  portion  of  a  soft  thrombus,  it 
will  in  most  cases  be  impossible  to  distin- 
guish it  from  the  secondary  thrombus 
which  surrounds  it.  If,  however,  it  is  a 
calcareous  mass,  or  a  portion  of  an  old 
thrombus,  it  may  usually  be  distinguished 
from  the  more  recent  secondary  coagulum. 
The  changes  in  these  secondary  thrombi 
are  similar  to  those  already  described  as  occurring  in  the  pri- 
mary,— comprising  adhesion  to  the  wall  of  the  vessel,  softening, 
and  organization. 

Results. — The  results  of  embolism  are  of  two  kinds :  those 
depending  upon  the  mechanical  obstruction  to  the  circulation, 
and  those  produced  by  the  irritating  or  infective  properties  of 
the  emboli  themselves. 

The  first  series  of  changes  are  those  occurring  in  the  walls  of 
the  vessel  within  which  the  embolus  becomes  arrested.  If  the 
embolus  possesses  no  infective  properties,  being  derived  from  a 
source  where  no  putrefactive  changes  are  taking  place,  it,  to- 
gether with  the  thrombus  which  it  causes  to  form  around  and 
beyond  it,  simply  becomes  organized  or  reabsorbed,  and  the  walls 
of  the  vessel  become  more  or  less  thickened.     If,  on  the  other 


Embolus  impacted  at  the  bi- 
furcation of  a  branch  of  the 
pulmonary  artery.  Showing  the 
formation  of  thrombi  behind 
and  in  front  of  it,  and  the  exten- 
sion of  these  as  far  as  the  en- 
trance of  the  next  collateral 
vessels.  E.  Embolus,  t  t. 
Thrombi.    (Virchow.) 
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hand,  the  embolus  is  impregnated  with  pus  or  putrid  substances, 
it  is  very  liable  to  cause  inflammation  and  sloughing  of  the 
walls  of  the  vessel  within  which  it  is  impacted. 

The  most  important  changes,  however,  resulting  from  embo- 
lism are  those  which  take  place  in  the  organ  or  tissue,  the  ves- 
sels of  which  have  become  plugged  by  the  emboli.  The  first 
effect  of  the  plugging  of  a  vessel  by  an  embolus,  is  the  arrest  of 
the  circulation  through  it,  and  if  the  vessel  be  the  main  nutrient 
or  functional  artery,  this  is  followed  by  the  sudden  cessation  of 
the  function  and  nutrition  of  the  part.  Thus,  plugging  of  one 
of  the  larger  arteries  in  the  brain  is  followed  by  sudden  loss  of 
consciousness  and  paralysis  (apoplexy) ;  plugging  of  the  pul- 
monary artery,  by  sudden  asphyxia ;  and  of  the  coronary  arteries, 
by  sudden  paralysis  of  the  heart.  The  subsequent  chauges  will 
depend  upon  the  structure  of  the  organ,  the  arrangement  of  its 
vessels,  and  the  facility  with  which  a  collateral  circulation  can 
be  established.  If  the.  circulation  be  quickly  re-established  by 
the  collateral  vessels,  the  part  recovers  itself  without  undergoing 
any  structural  change,  and  its  nutrition  and  functions  are  re- 
stored. If,  however,  this  is  not  the  case,  and  the  nutrient  sup- 
ply is  materially  interfered  with,  either  by  the  obstruction  of 
the  main  vessel,  of  the  principal  branches,  or  of  the  capillaries 
themselves — the  death  of  the  part  must  necessarily  ensue.  The 
interference  with  the  circulation  is  in  great  measure  dependent 
upon  the  thrombosis  which  occurs  around  the  impacted  embolus. 
The  whole  of  the  tissue  thus  cut  off  may  suddenly  die,  or,  as  is 
more  commonly  the  case,  it  undergoes  a  process  of  gradual  mo- 
lecular disintegration.  This  molecular  death  is  in  most  cases 
attended  by  softening,  and  the  softened  tissues  are  usuallly  sur- 
rounded by  a  zone  of  intense  hypersemia,  which  results  from  the 
stress  which  is  thrown  upon  the  collateral  vessels.  This  zone  of 
hypersemia  is  very  characteristic,  and  indicates  at  once  the  nature 
of  the  lesion. 

The  hypersemia  of  the  adjacent  vessels,  which  results  from  the 
obstruction  of  the  main  or  of  several  of  the  smaller  branches, 
very  frequently  leads  to  the  extravasation  of  blood.  The  dis- 
tended capillaries  give  way,  and  the  blood  escapes  and  infiltrates 
the  surrounding  tissues.  The  tract  of  tissue  within  which  the 
circulation  has  thus  become  arrested  from  the  impaction  of  the 
embolus  and  the  resulting  thrombosis,  and  which  is  more  or  less 
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extensively  infiltrated  with  blood,  is  known  as  Si' hemorrhagic 
infarr-t.  These  hemorrhagic  infarcts  are  very  frequently  met 
with,  especially  in  the  lungs,  spleen,  and  kidneys.  They  are  red 
masses  of  consolidation,  and  owing  to  the  distribution  of  the 
bloodvessels,  are  usually  wedge-shaped,  the  apex  of  the  cone 
being  towards  the  centre  of  the  organ.  If  the  circulation  is  not 
quickly  restored,  a  process  of  molecular  disentegration  and  soft- 
ening commences  in  the  central  portions  of  the  infarct.  (Fig.  60.) 
The  more  complete  the  obstruction,  the  more  vascular  the  tissue, 
and  the  less  the  vessels  are  supported,  the  greater  is  the  amount 
of  infarction,  and  the  more  rapid  the  softening  and  disintegration 
that  ensues. 

Fig.  60. 


Diagram  of  an  embolic  infarct,  a.  Artery  obliterated  by  an  embolus  (e).  v.  A''ein  filled  with  a 
secondary  thrombus  (th).  1.  Centre  of  infarct  which  is  becoming  disintegrated.  2.  Area  of  ex- 
travasation.   3.  Area  of  collateral  hyperaemia.    (O.Weber.) 


The  subsequent  changes  which  take  place  in  the  red  infarct 
depend  upon  its  size,  upon  the  extent  to  which  the  circulation 
in  it  is  interfered  with,  and  upon  the  nature  of  the  embolus 
which  caused  the  infarction.  If  the  infarct  is  small  and  the 
circulation  still  continues  in  parts  of  it,  and  if  the  embolus  pos- 
sesses no  infective  properties,  the  coagulated  blood  may  gradually 
become  decolorized,  and  the  mass  become  partially  absorbed  or 
organized.  The  infarct  then  changes  from  a  dark  red  to  a 
brown  or  yellow  tint,  the  fibrin  becomes  organized  into  connec- 
tive tissue,  and  the  whole  gradually  contracts,  until  ultimately 
a  cicatrix  may  be  all  that  remains  to  indicate  the  change.  If, 
however,  the  infarction  is  considerable,  and  the  circulation  is 
completely  arrested,  a  process  of  molecular  disintegration  and 
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softening  commences  in  tlie  central  portions  of  the  tissue  which 
may  ultimately  involve  the  whole  mass,  and  the  infarct  then 
becomes  converted  into  a  pulpy  granular  material,  which  may 
subsequently  dry  up  and  become  encapsuled.  Lastly,  if  the  em- 
bolus possesses  infective  properties,  as  when  it  is  derived  from  a 
part  where  putrefactive  inflammatory  changes  are  going  on,  it 
sets  up  inflammatory  processes  both  in  the  vessel  within  which  it 
becomes  impacted,  and  also  in  the  surrounding  thrombosed  tis- 
sue. Ill  this  case  the  infarct  rapidly  becomes  disintegrated,  and 
is  converted  into  a  purulent  liquid.  This  is  the  embolic  abscess. 
In  all  these  secondary  changes  which  take  place  in  the  infarct, 
its  most  external  portions  are  surrounded  by  a  red  zone  of  hy- 
persemic  tissue.     This  is  exceedingly  characteristic. 

EMBOLISM   IN    THE    BRAIN. 

The  impaction  of  emboli  within  the  vessels  of  the  brain  is  one 
of  the  causes  of  cerebral  softening.  The  softening  resulting  from 
embolism  is,  for  the  most  part,  entirely  dependent  upon  the  ob- 
struction to  the  circulation  caused  by  the  embolus.  It  is  rapidly 
induced,  and  is  usually  attended  by  the  extravasation  of  blood, 
and  it  constitutes  by  far  the  most  frequent  condition  known  as 
acute  red  softening.  If,  however,  the  interference  with  the  cir- 
culation is  slight,  there  may  be  no  extravasation  of  blood  and 
the  process  of  disintegration  may  be  more  gradual,  so  that  the 
softened  portions  are  white  in  color,  and  the  condition  resembles 
the  chronic  white  softening  already  described  as  resulting  from 
degeneration  of  the  cerebral  bloodvessels  (see  "  Fatty  Degenera- 
tion of  the  Brain  ").  The  softened  tissue  will  also  be  white  in 
color  when  one  of  the  large  vessels  is  obstructed,  so  that  a  large 
portion  of  one  hemisphere  loses  its  vitality.  In  such  cases,  only 
the  pia  mater  and  the  most  superficial  layers  of  the  cerebral  sub- 
stance may  be  hyper^emic.  In  almost  all  cases  in  which  soften- 
ing of  the  cerebral  substance  results  from  embolism,  the  embolus 
is  arrested  in  one  of  the  vessels  beyond  the  circle  of  Willis,  be- 
cause here  the  circulation  cannot  be  readily  restored  by  the 
collateral  vessels. 

When  the  interference  with  the  circulation  is  attended  by 
considerable  extravasation  of  blood,  the  softened  portion,  in  the 
early  stage,  is  either  of  a  uniform  dark  red  color,  or  presents 
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numerous  red  hemorrhagic  points.  The  softening  is  most 
marked  in  the  centre,  whilst  the  hyperasmia  and  redness  may 
extend  for  some  distance  around  it,  so  as  even  to  involve  the 
membranes.  Under  the  microscope,  the  softened  portion  is  seen 
to  consist  of  broken-down  nerve-fibres,  altered  blood-corpuscles, 
granules  of  fat,  and  the  large  granular  corpuscles  which  result 
from  the  fatty  degeneration  of  the  nerve-cells  and  of  the  cells  of 
the  neuroglia  (see  Fig.  3,  h).  The  surrounding  capillaries  are 
dilated  and  tilled  with  coagula,  and  the  granular  corpuscles  en- 
velop their  walls.  In  a  more  advanced  stage  all  trace  of  nerve 
structure  is  lost,  the  softened  mass  becomes  decolorized,  and 
passes  from  a  dark  red  color  to  a  chocolate,  brown,  yellow,  or 
even  white.  It  may  liquefy  and  form  a  cyst ;  more  commonly, 
however,  it  gradually  dries  up,  and  a  process  of  repair  takes 
place  by  the  growth  of  the  surrounding  neuroglia,  which  forms 
a  fibrous  network  in  the  place  of  the  softened  tissue.  This  con- 
tracts, and  ultimately  a  cicatrix  with  hsematoidin  crystals  may 
be  all  that  remains. 
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Abscess,  182 

of  bone,  193 
of  brain,  229 
of  kidneys,  214 
of  liver,  211 
of  lungs,  222 
of  lymphatic  glands,  200 
in  connective  tissue,  190 
Acute  miliary  tuberculosis,  144 
Adenomata,  150 

of  mammary  gland,  151 
of  mucous  membranes,  151 
Adipose  tissue,  ati'ophy  of,  32 
growth  of,  56 
Alimentary  canal,  amyloid  degeneration  of,  71 
Amyloid  degeneration,  61 

of  alimentary  canal,  71 
of  kidneys,  67 
of  liver,  66 

of  lymphatic  glands,  71 
of  spleen,  70 
substance,  nature  of,  61 

reactions  of,  62 
source  of,  65 
Angiomata,  167 
Arteries,  atheroma  of,  194 
calcification  of,  78 
fatty  degeneration  of,  45 
inflammation  of,  see  •'Atheroma." 
Atheroma,  194 
Atrophy,  32 

of  adipose  tissue,  33 
causes  of,  34 
numerical,  33 
physical  characters  of,  37 
simple.  32 

Blood,  as  cause  of  disease,  18 

alteration  of,  in  malignant  growths,  92 
ante-mortem  coagulation  of!,  see  "Thrombosis." 
Blood-corpuscles,  as  source  of  new  formations,  94 
as  source  of  pus,  182 
emigration  of,  in  inflammation,  176 
exudation  of,  in  mechanical  hypersemia,  235 
Bloodvessels,  amyloid  degeneration  of,  63 
calcification  of,  77 
fatty  degeneration  of,  45 
inflammation  of,  194 
Bone,  atrophy  of,  38 

inflammation  of,  192 
Brain,  abscess  of,  229 

embolism  in,  251 

fatty  degeneration  of,  47 
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Brain,  inflammation  of,  229 

intlammatory  softening  of,  230 
softening  of,  from  embolism,  251 
red  softening  of,  49 
wliite  softening  of,  48 
yellow  softening  of,  48 

Cachexia,  cancerous,  91 
Calcareous  degeneration,  74 

of  arteries,  77 
Cancer,  153 

bloodvessels  of,  154 
^  cells  of,  153 

clinical  characters  of,  163 
colloid,  1(52 
development  of,  155 
encephaioid,  159 
epithelial,  159 
lymphatics  of,  155 
scirrhus,  157 

secondary  changes  in,  157 
stroma  of,  154 
structure  of,  153 
varieties  of,  157 
Cartilage  intiammation  of,  186 
Caseation,  42,  145 

of  pneumonic  products,  226 
of  tubercle,  138 
Carcinomata,  153 
Catarrh,  204 

Cell,  as  seat  of  nutrition,  19 
detinition  of,  20 
limiting  membrane  of,  20 
nucleus  of,  22 
protoplasm  of,  20 
Cells,  constitution  of,  19 
genesis  of,  22 
"indifferent,"  95 
multiplication  of,  22 
physiology  of,  21 
Cell-wall,  nature  of,  21 
Cerebral  softenings,  47 
Clots,  post-mortem,  237 
ante-mortem,  238 
Colloid  cancer,  162 

degeneration,  53 
Condylomata,  148 
Congestion,  see  "  Hypersemia." 
Connective  tissue,  fatty  infiltration  of,  56 
intlammation  of,  189 
suppuration  of,  191 
Cornea,  inflammation  of,  187 
Corpora  amylacea,  72 
Corpuscles,  exudation,  40 
Croup,  206 
Cysts,  169 

Degeneration,  39 

amyloid,  61 
calcareous,  74 
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Degeneration,  causes  of,  39 
-  colloid,  53 

fatty,  41 

mucoid,  52 

pigmentary,  79 
Diphtheria,  207 
Disease,  definition  of,  17 

Embolism,  246 

in  brain,  251 

results  of,  248 
Emigration  of  white  blood-corpuscles  in  inflammation,  175 
Encephaloid  cancer,  159 
Enchondromata,  123 
Endocarditis,  196 

acute,  196 
chronic,  197 
Epithelioma,  159 
Exostoses,  127 
Exudation  corpuscles,  40 

in  inflammation,  cause  of,  181 

of  liquor  sanguinis  in  inflammation,  177 

in  mechanical  hypersemia,  234 

Eat,  source  of,  in  fatty  degeneration,  45 

infiltration,  55 
Fatty  degeneration,  41 

causes  of,  44 
of  arteries,  45 
of  brain,  47 
of  heart,  50 
of  muscle,  49 
infiltration,  55 

of  connective  tissue,  56 
of  heart,  57 
of  liver,  58 
of  muscle,  56 
Fibromata,  102 
Fibroplastic  tumor,  108  ■    ' 

Gangrene,  24 

causes  of,  28 

dry,  25 

evidences  of,  25 

moist,  25 

senile,  30 
Genesis  of  cells,  22 
Ghoma,  109 
Gluge,  corpuscles  of,  40 
Gray  granulation,. the,  135 
Gummata,  113 

Hsematoidin,  80 

Heart,  fatty  degeneration  of,  49 

infiltration  of,  57 
inflammation  of,  196 
Hemorrhagic  infarct,  250 
Heterology,  96 
Homology,  96 
Hypersemia,  231 

active,  231 

mechanical,  233 

post-mortem  appearances  of,  235 
17 
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Hyperplasia,  88 
Hypertrophy,  87 

Infarct,  250 
Infiltrations,  40 
Infiltration,  fatty,  55 
Inttammatlon,  173 

acute,  184 

alterations  in  nutrition  in,  178 

as  cause  of  gangrene,  30 

causes  of  bloocl-stasis  in,  180 

changes  in  the  bloodvessels  and  circulation,  174 

chronic,  184 

emigration  of  red  blood-corpuscles  in,  177 

of  white  blood-corpuscles  in,  175 

exudation  of  liquor  sanguinis  in,  177 

formation  of  pus  in,  182 

idiopathic,  185 

infective,  185 

specific,  185 

traumatic,  185 

varieties  of,  184 

of  bloodvessels,  194,  244 

of  bone,  192 

of  brain  and  spinal  cord,  229 

of  cartilage,  186 

of  common  connective  tissue,  189 

of  cornea,  187 

of  heart,  196 

of  kidney,  214 

of  liver,  211 

of  lungs,  220 

of  lymphatic  structures,  199 

of  mucous  membranes,  204 

of  serous  membranes,  208 
Inflammatory  new  formations,  nature  of,  89 
Intestine,  tubercle  in,  142 

typhoid  ulceration  of,  201 

Kidney,  amyloid  degeneration  of,  68 
inflammation  of,  214 
interstitial  nephritis  (cin-hosis),  214 
leuksemic  growth  in,  133 
suppurative  nephritis,  214 
tubal  nephritis,  217 

Lardaceous  degeneration — see  "Amyloid  Degeneration." 
Leukaemia,  131 
Lipomata,  121 
Liver,  abscess  of,  211 

acute  inflammation  of,  211 
amyloid  degeneration  of,  66 
cirrhosis  of,  211 
fatty  infiltration  of,  58 
leukeemic  growth  in,  133  i 

red  atrophy  of,  213 
syphilitic  growths  in,  114 
Lungs,  abscess  of,  222 

brown  induration  of,  85 
catarrhal  pneumonia,  223 

acute,  223 
chronic,  224 
cirrhosis  of,  228 
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Lungs,  croupous  pneumonia,  220 
gangrene  of,  222 
inflammation  of,  220 
interstitial  pneumonia,  227 
pigmentation  of,  83 
phthisis,  224 
tubercle  in,  144 
Lymphadenoma,  133 

Lymphatic  glands,  amyloid  degeneration  of,  71 
leuksemic  growths  in,  132 
inflammation  of,  acute,  119 

chronic,  200 
non-inflammatory  enlargement  of,  130 
tubercle  in,  142 
structures,  inflammation  of,  in  typhoid  fever,  201 
Lymphomata,  129 

simple,  130 

Malignancy,  98 

Mammary  gland,  adenoma  of,  151 
scirrhus  of,  155 

Melanin,  81 

Meningitis,  tubercular,  141 

Metamorphosis,  39 

Mortification,  24 

Mummification,  25 

Mucoid  degeneration,  52 

Mucous  membranes,  adenomata  of,  151 

catarrhal  inflammation  of,  204 
croupous  inflammation  of,  206 
tubercle  in,  142 

Muscle,  fatty  degeneration  of,  49 
fatty  infiltration  of,  57 

Myeloid  tumor,  110 

Myomata,  165 

Myxomata,  118 

[Necrobiosis,  33 

Necrosis,  24 

New  formations,  89 

classification  of,  100 
^      constitutional  predisposing  causes  of,  90 
direct  exciting  causes  of,  93 
etiology  of,  90 

origin  of,  from  emigrant  cells,  94 
relation  of,  to  the  surrounding  tissues,  97 
retrogressive  changes  in,  98 
Nervous  system,  as  cause  of  disease,  18 
Neuromata,  166 
Nucleoli,  21 
Nucleus,  21 

function  of,  22 
Nutrition,  arrested,  24 

definition  of,  17 
impaired,  32 
increased,  87 

Osteomata,  127 
Osteo-chondroma,  125 
Osteophytes,  127 

Papillomata,  147 

Pia  mater,  tubercle  in,  141 
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Phlegmasia  dolens,  245 
Phthisis,  145,  222,  224 

"Colliers',"  84 
fibroid,  227 
tubercle  in,  145 
Pigmentary  degeneration,  79 
Pigmentation,  false,  82 

of  lungs,  83 
Pigment,  source  of,  79 
Pneumonia,  acute  catarrhal,  223 
chronic  catarrhal,  224 
croupous,  220 
interstitial,  227 
Post-mortem,  staining,  26 
Pus,  characters  of,  182 

origin  of,  182 
Protoplasm,  20 

Kigor  mortis,  26 

nature  of  change  in  muscle  in,  27 

"Sago  spleen,"  70 
Sarcomata,  105 

myeloid,  110 

round  celled,  109 

spindle-celled,  108 
Scirrhous  cancer,  157 
Senile  gangrene,  30 

Serous  membranes,  inflammation  of,  208 
Slough,  separation  of,  27 
Spinal  cord,  inflammation  of,  229 
Spleen,  amyloid  degeneration  of,  70 
leuksemic  growths  in,  132 
in  typhoid  fever,  200 
Suppuration,  182 
Syphilis,  new  formations  of,  114 

Thrombosis,  237 

causes  of,  241 
results  of,  243 
Thrombus,  238 

softening  of,  240 
organization  of,  239 
Tumors,  see  "^New  Formations." 

definition  of,  89 
Tubercle,  135 

artificial  production  of,  139 
etiology  of,  139 
in  intestine,  142 
in  lungs,  144 
in  lymphatic  glands,  142 
in  mucous  membranes,  142 
in  pia  mater,  141 
in  pulmonary  phthisis,  145 
Tuberculosis,  acute,  miliary,  144 

infective  nature  of,  139 
Tubercular  meningitis,  141 
Typhoid  fever,  200 

Ulceration,  tubercular,  of  intestine,  143 
typhoid,  of  intestine,  201 

Warts,  148 
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TEEMS    FOB   1873: 

.The  American  Journal  of  the  Medical  Sciences,  and  1  Five  Dollars  per  annum, 
The  Medical  News  and  Library,  both  free  of  postage,      |  in  advance. 

OR., 

The  American  Journal  of  the  Medical  Sciences,  published  quar-1  o-     jy  ,, 

terly  (1150  pages  per  annum),  with  | 

The  Medical  News  and  Library,  monthly  (384  pp.  per  annum),  and  }■  per  annum 
The  Half-Yearly  Abstract  of  the  Medical  Sciences,  published  |  .       ■, 
Feb.  and  August  (600  pages  per  annum),  all  free  of  postage.     J 

SFjPAMA^TE  SJTBSCJtlFTIONS  TO 

The  American  Journal  of  the  Medical  Sciences,  subject  to  postage  when  not  paid 

for  in  advance,  Five  Dollars. 
The  Medical  News  and  Library,  free  of  postage,  in  advance.  One  Dollar. 
The  Half-Yearly  Abstract,  Two  Dollars  and  a  Half  per  annum  in  advance.     Single 

numbers  One  Dollar  and  a  Half. 

It  is  manifest  that  only  a  very  wide  circulation  can  enable  so  vast  an  amount  of 
valuable  practical  matter  to  be  supplied  at  a  price  so  unprecedentedly  low.  'i'he  pub- 
lisher, therefore,  has  much  gratification  in  stating  that  the  rapid  and  steady  increase 
in  the  subscription  list  promises  to  render  the  enterprise  a  permanent  one,  and  it  is 
with  especial  pleasure  that  he  acknowledges  the  valuable  assistance  spontaneously 
rendered  by  so  many  of  the  old  subscribers  to  the  "  Journal,"  who  have  kindlv  made 
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known  among  their  friends  the  advantages  thos  offered  and  have  induced  them  to 
subscribe.  Relying  upon  a  continuance  of  these  friendly  exertions,  he  hopes  to  be 
able  to  maintain  the  unexampled  rates  at  which  these  works  are  now  supplied,  and  to 
succeed  in  his  endeavor  to  place  upon  the  table  of  every  reading  practitioner  in  the 
United  States  a  monthly,  a  quarterly,  and  a'half-yearly  periodical  at  the  comparatively 
trifling  cost  of  Six  Dollars  per  annum. 

These  periodicals  are  universally  known  for  their  high  professional  standing  in  their 
several  spheres. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCONCES, 

Edited  by  ISAAC  HAYS,  M.  D., 
is  published  Quarterly,  on  the  first  of  January,  April,  July,  and  October.  Each 
number  contains  nearly  three,  hundred  large  octavo  pages,  appropriately  illustrated, 
■wherever  necessary.  It  has  now  been  issued  regularly  for  nearly  fifty  years,  during 
almost  the  whole  of  which  time  it  has  been  under  the  control  of  the  present  editor. 
Throughout  this  long  period,  it  has  maintained  its  position  in  the  highest  rank  of 
medical  periodicals  both  at  home  and  abroad,  and  has  received  the  cordial  support  of 
the  entire  profession  in  this  country.  Among  its  Collaborators  will  be  found  a  large 
number  of  the  most  distinguished  names  of  the  profession  in  every  section  of  the 
United  States,  rendering  the  department  devoted  to 

ORiaiNAL     COMMUNICATIONS 
full  of  varied  and  important  matter,  of  great  interest  to  all  practitioners.    Thus,  during 
1871,  articles  have  appeared  in  its  pages  from  ninety-eight  gentlemen  of  the  highest 
standing  in  the  profession  throughout  the  United  States.* 

Following  this  is  the  "Eeview  Department,"  containing  extended  and  impartial 
reviews  of  all  important  new  works,  together  with  numerous  elaborate  "Analytical 
AND  Bibliographical  Notices"  of  nearly  all  the  medical  publications  of  the  day. 

This  is  followed  by  the  "  Quarterly  Summary  of  Improvements  and  Discoveries 
IN  the  Medical  Sciences,"  classified  and  arranged  under  different  heads,  presenting 
a  very  complete  digest  of  all  that  is  new  and  interesting  to  the  physician,  abroad  as 
well  as  at  home. 

Thus,  during  the  year  1871,  the  "Journal"  furnished  to  its  subscribers  One 
Hundred  and  Twenty-two  Original  Communications,  Sixty-four  Reviews  and  Biblio- 
graphical Notices,  and  Three  Hundred  and  five  articles  in  the  Quarterly  Summaries, 
making  a  total  of  about  Five  Hundred  articles  emanating  from  the  best  professional 
minds  in  America  and  Europe. 

That  the  efforts  thus  made  to  maintain  the  high  reputation  of  the  "  Journal"  are 
successful,  is  shown  by  the  position  accorded  to  it  in  both  America  and  Europe  as  a 
national  exponent  of  medical  progress  : — 

Dr.  Hays  keeps  his  great  American  Quarterly,  in  :  matter  it  contains,  and  has  established  for  itself  a 
which  he  is  now  assisted  by  Dr.  Miais  Hays,  at  the  reputation  in  every  country  where  medicine  is  cnl- 
head  of  his  country's  medical  periodicals. — Dublin    ■■      ■    -  ■  -      -  -  — 

Medical  Press  and  Circular,  March  8,  1S71. 

Of  English  periodicals  the  Lancet,  and  of  American 
the  Am.  Jotcrnal  of  the  Medical  Sciences,  are  to  be 
regarded  as  necessities  to  the  reading  practitioner. — 
N.  Y.  Medical  Gazette,  Jan.  7,  1871. 

The  American  Journal  of  the  Medical  Sciences 
yields  to  none  in  the  amount  of  original  and  borrOTred 

The  subscription  price  of  the  "American  Journal  of  the  Medical  Sciences"  has 
never  been  raised,  during  its  long  career.  It  is  still  Five  Dollars  per  annum ;  and 
when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "Medical  News  and 
Library,"  making  in  all  about  1500  large  octavo  pages  per  annum,  free  of  postage. 

II. 

THE  MEDICAL  NEWS  AND  LIBRARY 

is  a  monthly  periodical  of  Thirty-two  large  octavo  pages,  making  384  pages  per 
annum.  Its  "News  Department"  presents  the  current  information  of  the  day,  with 
Clinical  Lectures  and  Hospital  Gleanings;  while  the  " Library  Department"  is  de- 
voted to  publishing  standard  works  on  the  various  branches  of  medical  science,  paged 
separately,  so  that  they  can  be  removed  and  bound  on  completion.  In  this  manner 
subscribers  have  received,  without  expense,  such  works  as  "  Watson's  Practice," 
"Todd  and  Bowman's  Fhysiology,"  "  VYhst  on  Children,"  "Malgaigne's  Surgery," 
&c.  &c.     And  in  1872  will  be  continued  to  completion  the  valuable  practical  treatise 

*  Communications  are  invited  from  gentlemen  in  all  parts  of  the  country.  Elaborate  articles  iagerted 
by  the  Editor  are  paid  for  by  the  Pablisher. 


tivated  as  a  science. — Brit,  and  For.  Med.-Chirur.g. 
Eeview,  April,  1S71. 

One  of  the  best  of  its  kind. — London  Lancet,  Aug, 
20,  1870. 

Almost  the  only  one  that  circulates  everywhere, 
all  over  the  Union  and  in  Europe. — London  Medical 
Times,  Sept.  o,  1868. 
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of  M.  P.  GuERSANT  on  the  Surgical  Diseases  op  Children,  translated  by  R.  J. 
DuNGLisoN,  M.  D.,  to  be  followed  in  Jan.  1873  by  another  practical  work  of  similar 
character. 

As  stated  above,  the  subscription  price  of  the  "Medical  News  and  Library"  is 
One  Dollar  per  annum  in  advance ;  and  it  is  furnished  without  charge  to  all  advance 
paying  subscribers  to  the  "American  Journal  of  the  Medical  Sciences." 

III. 

THE  HALF-YEARLY  ABSTRACT  OF  THE  MEDICAL  SCIENCES 

is  issued  in  half-yearly  volumes,  which  will  be  delivered  to  subscribers  about  the  first 
of  February,  and  first  of  August.  Each  volume  contains  about  300  closely  printed 
octavo  pages,  making  about  six  hundred  pages  per  annum. 

"Banking's  Abstract"  has  now  been  published  in  England  regularly  for  more  than 
twenty  years,  and  has  acquired  the  highest  reputation  for  the  ability  and  industry 
with  which  the  essence  of  medical  literature  is  condensed  into  its  pages.  It  pur- 
ports to  be  "A  Digest  of  British  and  Continental  Medicine,  and  of  the  Progress  of 
Medicine  and  the  Collateral  Sciences,'"  and  it  is  even  more  than  this,  for  America  is 
largely  represented  in  its  pages.  It  draws  its  material  not  only  from  all  the  leading 
American,  British,  and  Continental  journals,  but  also  from  the  medical  works  and 
treatises  issued  during  the  preceding  six  months,  thus  giving  a  complete  digest  of 
medical  progress.  Each  article  is  carefully  condensed,  so  as  to  present  its  substance 
in  the  smallest  possible  compass,  thus  affording  space  for  the  very  large  amount  of  infor- 
mation laid  before  its  readers.     The  volumes  of  1871,  for  instance,  have  contained 

FORTY-FIVE  ARTICLES  ON  GENERAL  QUESTIONS  IN  MEDICINE. 
ONE  HUNDRED  AND  THIRTY  ARTICLES  ON  SPECIAL  QUESTIONS  IN  MEDICINE. 
ELEVEN  ARTICLES  ON  FORENSIC  MEDICINE. 
ONE  HUNDRED  AND  THREE  ARTICLES  ON  THERAPEUTICS. 
■     FORTY-THREE  ARTICLES  ON  GENERAL  QUESTIONS  IN  SURGERY. 

ONE  HUNDRED  AND  TVfENTY-ONE  ARTICLES  ON  SPECIAL  QUESTIONS  IN  SURGERY 
EIGHTY-EIGHT  ARTICLES  ON  MIDWIFERY  AND  DISEASES  OF  Vv^OMBN  AND  CHILDREN 
FIVE  ARTICILES  IN  APPENDIX. 

Making  in  all  over  five  hundred  and  fifty  articles  in  a  single  year.  Each  volume, 
moreover,  is  systematically  arranged,  with  an  elaborate  Table  of  Contents  and  a  very 
full  Index,  thus  facilitating  the  researches  of  the  reader  in  pursuit  of  pa,rticular  sub- 
jects, and  enabling  him  to  refer  without  loss  of  time  to  the  vast  amount  of  information 
contained  in  its  pages. 

The  subscription  price  of  the  "Abstract,"  mailed  free  of  postage,  is  Two 
Dollars  and  a  Half  per  annum,  payable  in  advance.     Single  volumes,  $1  50  each. 

As  stated  above,  however,  it  will  be  supplied  in  conjunction  with  the  "American 
Journal  of  the  Medical  Sciences"  and  the  "Medical  News  and  Library,"  the 
whole /ree  of  postage,  for  Six  Dollars  per  annum  in  advance. 

For  this  small  sum  the  subscriber  will  therefore  receive  three  periodicals  costing 
separately  Eight  Dollars  and  a  Half,  each  of  them  enjoying  the  highest  reputation  in 
ite  class,  containing  in  all  over  two  thousand  pages  of  the  choicest  reading,  and  pre- 
senting a  complete  view  of  medical  progress  throughout  both  hemispheres. 

In  this  effort  to  bring  so  large  an  amount  of  practical  information  within  the  reach 
of  every  member  of  the  profession,  the  publisher  confidently  anticipates  the  friendly 
aid  of  all  who  are  interested  in  the  dissemination  of  sound  medical  literature.  He 
trusts,  especially,  that  the  subscribers  to  the  "American  Medical  Journal"  will  call 
the  attention  of  their  acquaintances  to  the  advantages  thus  offered,  and  that  he  will 
be  sustained  in  the  endeavor  to  permanently  establish  medical  periodical  literature  on 
a  footing  of  cheapness  never  heretofore  attempted. 

rMEMIU3I  FOB  NEW  SUBSCMIBEMS. 

Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  1872,  one  of 
which  must  be  for  a  neio  subscriber,  will  receive  as  a  premium,  free  by  mail,  a  copy  of 
the  new  edition  of  Tanner's  Clinical  Manual,  for  advertisement  of  which  see  p.  5, 
or  of  Chambers'  Restorative  Medicine  (see  p.  17),  or  West  on  Nervous  Disorders 
OF  Children  (see  p.  21). 

*^*  Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  ofiered  will  do 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  for  the  year  1871,  as  the  constant  increase  in  the  subscription  list  almost 
always  exhausts  the  quantity  printed  shortly  after  publication. 

^"  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  dra,wn 
to  tiie  order  ot  the  undersigned.  Where  these  are  not  accessible,  remittances  for  the 
"Journal"  may  be  made  at  the  risk  of  the  publisher,  by  forwarding  in  begistereb 
letters.     Address, 

HENRY  0.  LEA, 
NoB^  708  and  708  Sansom  St..  Fhilasslphia,  Pa.   ■ 
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jyUNGLISON  [ROBLEY),  M.D., 

Professor  of  Institutes  of  Medicine  in  Jefferson  Medical  College,  Philadelphia. 

MEDICAL  LEXICON;   A  Dictionary  op  Medical  Science:   Con- 
taining a  concise  explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Pathology,  Hygiene.  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence,  and  Dentistry.     Notices  of  Climate  and  of  Mineral  Waters;  Formulsa  for 
OfBcinal,  Empirical,  and  Dietetic  Preparations;  with  the  Accentuation  and  Etymology  oi 
the  Terms,  and  the  French  and  other  Synonymes;  so  as  to  constitute  a  French  as  well  as 
English  Medical  Lesicon.    Thoroughly  Revised,  and  very  greatly  Modified  and  Augmented. 
In  one  very  large  and  handsome  royal  octavo  volume  of  104S  double-columned  pages,  in 
small  type;  strongly  done  up  in  estra  cloth,  $6  00  ;  leather,  raised  bands,  $6  75. 
The  object  of  the  author  from  the  outset  has  not  been  to  make  the  vsrork  a  mere  lexicon  or 
dictionary  of  terms,  but  to  afford,  under  each,  a  condensed  view  of  its  various  medical  relation-?, 
and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  science.     Starting 
with  this  view,  the  immense  demand  which  has  existed  for  the  work  has  enabled  him,  in  repeated 
revisions,  to  augment  its  completeness  and  usefulness,  until  at  length  it  has  attained  the  position 
of  a  recognized  and  standard  authority  wherever  the  language  is  spoken.     The  mechanical  exo- 
cution  of  this  edition  will  be  found  greatly  superior  to  that  of  previous  impressions.    By  enlarging 
the  size  of  the  volume  to  a  royal  octavo,  and  by  the  employment  of  a  small  but  clear  type,  on 
extra  fine  paper,  the  additions  have  been  incorporated  without  materially  increasing  the  bulk  of 
the  volume,  and  the  matter  of  two  or  three  ordinary  octavos  has  been  compressed  into  the  space 
of  one  not  unhandy  for  consultation  and  reference. 


It  would  be  a  work  of  supererogation  to  bestow  a 
word  of  praise  xipon  this  Lexicon.  We  can  only 
wonder  &t  the  labor  expended,  for  whenever  we  refer 
to  its  pages  for  information  we  are  seldom  disap- 
pointed in  finding  all  we  desire,  whether  it  be  in  ac- 
centuation, etymology,  or  definition  of  terms. — New 
York  Medical  Journal ,  November,  1S65. 

It  would  be  mere  waste  of  words  in  us  to  express 
our  admiration  of  a  work  which  is  so  universally 
and  deservedly  appreciated.  The  most  admirable 
work  of  its  kind  in  the  English  language.  As  a  book 
of  reference  it  is  invaluable  to  the  medical  practi- 
tioner, and  in  every  instance  that  we  have  turned 
over  its  pages  for  information  we  have  been  charmed 
by  the  clearness  of  language  and  the  accuracy  of 
detail  with  which  each  abounds.  A¥e  can  most  cor- 
dially and  confidently  commend  it  to  our  readers. — 
tSflas'gow  Medical  Journal,  January,  1866. 

A  work  to  which  there  is  no  equal  in  the  English 
language. — Edinburgh  Medical  Journal. 

It  is  something  more  than  a  dictionary,  and  some- 
thing less  than  an  encyclop£6dia.  This  edition  of  the 
well-known  work  is  a  great  improvement  on  its  pre- 
decessors. The  book  is  one  of  the  very  few  of  which 
it  may  be  said  with  truth  that  every  medical  man 
should  possess  it. — London  Medical  Times,  Aug.  26, 
1S65. 

Few  works  of  the  class  exhibit  a  grander  monument 
of  patient  research  and  of  scientific  lore.  The  extent 
of  the  sale  of  this  lexicon  is  sufiicient  to  testify  to  its 
usefulness,  and  to  the  great  service  conferred  by  Dr. 
Robley  Dunglison  on  the  profession,  and  indeed  on 
others,  by  its  issue. — London  Lancet,  May  13,  1865. 

The  old  edition,  which  is  now  superseded  by  the 
new,  has  been  universally  looked  upon  by  the  medi- 
cal profession  as  a  work  of  immense  research  and 
great  value.  The  new  has  increased  usefulness  ;  for 
medicine,  in  all  its  branches,  has  been  making  such 
progress  that  many  new  terms  and  subjects  have  re- 
cently been  introdaced  :  all  of  which  may  be  found 
fully  defined  in  the  present  edition.  We  know  of  no 
other  dictionary  in  the  English  language  that  can 
bear  a  comparison  with  it  in  point  of  completeness  of 
subjects  and  accuracy  of  statement. — If.  ¥.  Driig- 
gists'  Circular,  1865. 

For  many  years  Dunglison's  Dictionary  has  been 
the  standard  book  of  reference  with  most  practition- 
ers in  this  country,  and  we  can  certainly  commend 
this  work  to  the  renewed  confidence  and  regard  of 
our  readers. — Cincinnati  Lancet,  April,  1865. 


It  is  undoubtedly  the  most  complete  and  useful 
medical  dictionary  hitherto  published  in  this  country. 
— Chicago  Med.  Exarainer,  February,  1S65. 

What  we  take  to  be  decidedly  the  best  medical  dic- 
tionary in  the  English  language.  The  present  edition 
is  brought  fully  up  to  the  advanced  state  of  science. 
For  many  a  long  year  "Dunglison"  has  been  at  our 
elbow,  a  constant  companion  and  friend,  and  we 
greet  him  in  his  replenished  and  improved  form  with 
especial  satisfaction. — Pacific  Med.  and  Surg.  Jour- 
nal, June  27,  1865. 

This  is,  perhaps,  the  book  of  all  others  which  the 
physician  or  surgeon  should  have  on  his  shelves.  It 
is  more  needed  at  the  present  day  than  a  few  years 
back. — Canada  Med.  Journal,  July,  I860. 

It  deservedly  stands  at  the  head,  and  cannot  be 
surpassed  in  excellence. — Buffalo  Med.  and  Surg. 
Journal,  April,  1S65. 

We  can  sincerely  commend  Dr.  Dunglison's  work 
as  most  thorough,  scientific,  and  accurate.  We  have 
tested  it  by  searching  its  pages  for  new  terms,  which 
have  abounded  so  much  of  late  in  medical  nomen- 
clature, add  our  search  has  been  successful  in  every 
instance.  We  have  been  particularly  struck  with  the 
fulness  of  the  synonymy  and  the  accuracy  of  the  de- 
rivation of  words.  It  is  as  necessary  a  work  to  every 
enlightened  physician  as  Worcester's  English  Dic- 
tionary is  to  every  one  who  would  keep  up  his  know- 
ledge of  the  English  tongue  to  the  standard  of  the 
present  day.  It  is,  to  our  mind,  the  most  complete 
work  of  the  kind  with  which  we  are  acquainted. — 
Boston  Med,,  and  Surg.  Journal,  June  22,  1865. 

We  are  free  to  confess  that  we  know  of  no  medical 
dictionary  more  complete ;  no  one  better,  if  so  well 
adapted  for  the  use  of  the  student;  no  one  that  may 
be  consulted  with  more  satisfaction  by  the  medical 
practitioner. — Am.  Jour.  Med.  Sciences,  April,  1865. 

The  value  of  the  present  edition  has  been  greatly 
enhanced  by  the  introduction  of  ngw  subjects  and 
terms,  and  a  more  complete  etymology  and  accentua- 
tion, whlcli  renders  the  work  not  only  satisfactory 
and  desirable,  but  indispensable  to  the  physician. — 
Chicago  Med.  Journal,  April,  1865. 

No  intelligent  member  of  the  profession  can  or  will 
be  without  it. — St.  Louis  Med.  and  Surg.  Journal, 
April,  1865. 

It  has  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accuracy  and  extent  of 
references. — London  Medical  Gazette. 


TJOBLYN  [RICHARD  D.),  M.D. 

A  DICTIONAKY  OP  THE  TERMS  USEDm  MEDICINE  AND 

THE  COLLATERAL  SCIENCES.  Revised,  with  numerous  additions,  by  Isaac  Hats, 
M.D.,  Editor  of  the  "  Americsn  Journal  of  the  Medical  Sciences."  In  one  large  royal 
12mo.  volume  of  over  600  double-columned  pages  ;  estra  cloth,  $1  50  ;  leather,  $2  00. 

It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  table. — Southern 
Med.  a,nd  Surg.  Journal. 
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WEILL  {JOHN), 


f.jf).,     and 


OMITII  {FRANCIS  G.),  M.D., 

Prof,  of  the  Institutes  of  Medicine  in  the  Univ.  of  Fenna. 

AN    ANALYTICAL    COMPENDIUM   OF   THE   VARIOUS 

BRANCHES  OF  MEDICAL  SCIENCE;  for  the  Use  and  Examination  of  Students.  A 
new  edition,  revised  n-nd  improved.  In  one  very  large  and  handsomely  printed  royal  12m(i. 
volume,  of  about  one  thousand  pages,  with  374  wood  cuts,  extra  cloth,  $4;  strongly  bound 
in  leather,  with  raised  bands,  $4  75. 


The  Compend  of  Drs.  Noilland  Smith  is  incompara- 
bly the  most  valuahle  work  of  its  class  ever  puhlished 
in  this  country.  Attempts  have  been  made  in  various 
quarters  to  squeeze  Anatomy,  Physiology,  Surgery, 
the  Practice  of  Medicine,  Obstetrics,  Materia  Medica, 
and  Chemistry  into  a  single  manual;  but  the  opera- 
tion has  signally  failed  in  the  hands  of  all  up  to  the 
advent  of  "  Keill  and  Smith's' '  volume,  which  is  quite 
a  miracle  of  success.  The  outlines  of  the  whole  are 
admirably  drawn  and  illustrated,  and  the  authors 
are  eminently  entitled  to  the  grateful  consideration 
of  the  student  of  every  class. — N.  0.  Med.  and  Surg. 
Journal. 

There  are  but  few  students  or  practitioners  of  me- 
dicine unacquainted  with  the  former  editions  of  thi.s 
unassuming  though  highly  instructive  work.  The 
whole  science  of  medicine  appears  to  have  been  sifted, 
as  the  gold-bearing  sands  of  El  Dorado,  and  the  pre- 


cious facts  treasured  up  in  this  little  volume.  Aconx- 
plete  portable  library  so  condensed  that  the  student 
may  make  it  his  constant  pocket  companion. —  West- 
arn  Lancet. 

In  the  rapid  course  of  lectures,  where  work  for  the 
students  is  heavy,  and  review  necessary  for  an  exa- 
mination, a  compend  is  not  only  valuable,  but  it  is 
almost  a  sine  qua  non.  The  one  before  us  is,  in  most 
of  the  divisions,  the  most  unexceptionable  of  all  books 
of  the  kind  that  we  know  of.  Of  course  it  is  uselefis 
for  us  to  recommend  it  to  all  last  course  students,  but 
there  is  a  class  to  whom  we  very  sincerely  commend 
this  cheap  book  as  worth  its  weight  in  silver — that 
class  is  the  graduates  in  medicine  of  more  than  ten 
years'  standing,  who  have  not  studied  medicine 
since.  They  will  perhaps  find  out  from  it  that  the 
science  is  not  exactly  now  what  it  was  when  they 
left  it  off.— Tfte  Stethoscope. 


TTARTSHORNE  {HENRY),  M.  D., 

Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A   CONSPECTUS    OF    THE    MEDICAL   SCIENCES;   containing 

Handbooks  on   Anatomy,   Physiology,  Chemistry,  Materia   Medica,    Practical   Medicine, 

■  Surgery,  and  Obstetrics.     In  one' large  royal  12mo.  volume  of  1000  closely  printed  pages, 

with  over  300  illustrations  on  wood,  extra  cloth,  .$4  50  ;    leather,  raised  bands,  $5  25. 

(Just  Issued.) 

The  ability  of  the  author,  and  his  practical  skill  in  condensation,  give  assurance  that  this 

work  will  prove  valuable  not  only  to  the  student  preparing  for  examination,  but  also  to  the  prac- 

tihioner  desirous  of  obtaining  within  a  moderate  compass,  a  view  of  the  existing  condition  of  the 

various  departments  of  science  connected  with  medicine./ 


This  work  is  a  remarkably  complete  one  in  its  way, 
and  comes  nearer  to  our  idea  of  what  a  Conspectus 
shotild  be  than  any  we  have  yet  seen.  Prof.  Harts- 
horne,  with  a  commendable  forethought,  intrusted 
the  preparation  of  many  of  the  chapters  on  special 
subjects  to  experts,  reserving  only  anatomy,  physio- 
logy, and  practice  of  medicine  to  himself.  As  a  result 
we  have  every  department  worked  up  to  the  latest 
date  and  in  a  refreshingly  concise  and  lucid  manner. 
There  are  an  immense  amount  of  ilhistrations  scat- 
tered throughout  the  work,  and  although  they  have 
often  been  seen  before  in  the  various  works  upon  gen- 
eral and  special  subjects,  yet  they  will  be  none  the 


less  valuable  to  the  beginner.  Every  medical  student 
who  desires  a  reliable  refresher  to  his  memory  when 
the  pressure  of  lectures  and  other  college  work  crowds 
to  prevent  him  from  having  an  opportunity  to  drink 
deeper  in  the  larger  works,  will  find  this  one  of  the 
greatest  utility.  It  is  thoroughly  trustworthy  from 
beginning  to  end ;  and  as  we  have  before  intimated, 
a  remarkably  truthful  outline  sketch. of  the  present 
state  of  medical  science.  We  could  hardly  expect  it 
should  be  otherwise,  however,  under  the  chai'ge  of 
such  a  thorough  medical  scholar  as  the  author  has 
already  proved  himself  to  be. — N.  Tork  Med.  Record, 
March  15,  1S69. 


J  VDLO  W  {J.  L.),  M.  D. 

A   MANUAL   OF   EXAMINATIONS   upon   Anatomy,   Physiology, 

Surgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and 
Therapeutics.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised 
and  greatly  extended  and  enlarged.  With  370  illustrations.  In  one  handsome  royal 
12mo.  volume  of  816  large  pages,  extra  cloth,  $3  25 ;  leather,  $3  75. 
The  a'rrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  especiallj'  suit- 
able for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 

JMNNER  {THOMAS  HAWKES),  M.D.,  ^c. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 

NOSIS.     Third  American  from  the  Second  London  Edition.     Revised  and  Enlarged  by 

Tilbury  Fox,  M.  D.,  Physician  to  the  Skin  Department  in  University  College  Hospital, 

&c.    In  one  neat  volume  small  ]2mo.,  of  about  375  pages,  extra  cloth.   $150.    {Just  Issued.) 

*j(:*  By  reference  to  the  "  Prospectus  of  Journal"  on  page  3,  it  will  he  seen  that  this  work  is 

offered  as  a  premium  for  procuring  new  subscribers  to  the  "American  Journal  of  the  Mediwaic 

Sciences." 


Taken  as  a  whole,  it  is  the  most  compact  vade  me- 
cum  for  the  use  of  the  advanced  student  and  junior 
practitioner  with  which  we  are  acquainted. — Boston 
Med.  and  Surg.  Journal,  Sept.  22,  1870. 

It  contains  so  much  that  is  valuable,  presented  in 
so  attractive  a  form,  that  it  can  hardly  be  spared 
even  in  the  presence  of  more  full  and  complete  works. 
The  additions  made  to  the  volume  by  Mr.  Fox  very 
materially  enhance  its  value,  and  almost  make  it  a 
new  work.  Its  convenient  size  makes  it  a  valuable 
companion  to  the  country  practitioner,  and  if  con- 
stantly carried  by  him,  would  often  render  him  good 
service,  and  relieve  many  a  doubt  and  perplexity. — 
Leavenworth  Med.  Herald,  July,  1870. 


The  objections  commonly,  and  justly,  urged  against 
the  general  run  of  "compeuds,"  "conspectuses,"  and 
other  aids  to  indolence,  are  not  applicable  to  this  little 
volume,  which  contains  in  concise  phrase  just  tho.'^e 
practical  details  that  are  of  most  use  in  daily  diag- 
nosis, but  which  the  young  practitioner  finds  it  difli- 
cult  to  carry  always  in  his  memory  without  some 
quickly  accessible  means  of  reference.  Altogether, 
the  book  is  one  which  we  can  heartily  commend  to 
those  who  have  not  opportunity  for  extensive  read- 
ing, or  who,  having  read  much,  still  wish  an  occa- 
sional practical  reminder. — JV.  Y.  Med.  Gazette,  ^'ov. 
10,  1870. 


Heney  C.  Lea's  Publications— (^natomt/). 


fIRAY  [HENRY),  F.R.S., 

Lecturer  on  Anatomy  at  St.  George^ s  Hospital,  London. 

ANATOMY,    DESCRIPTIVE    AND    SURdlCAL.      The  Drawin,a:s  by 

H.  V.  Caeter,  M.  D.,  la.te  Demonstrator  on  Anatomj  at  St.  George's  Hospital ;  the  Dissec- 
tions jointly  by  the  Author  and  Dr.  Carter.     A  new  American,  from  the  fifth  enlarged 
and  improved  London  edition.     In  one  magnificent  imperial  octavo  volume,  of  nearly  900 
pages,  with  466  large  and  elaborate  engravings  on  wood.     Price  in  extra  cloth,  $6  00 ; 
leather,  raised  bands,  $7  00.     (Just  Issjied.) 
The  author  has  endeavored  in  this  work  to  cover  a  more  extended  range  of  subjects  than  is  cus- 
tomary in  the  ordinary  text-books,  by  giving  not  only  the  details  necessary  for  the  student,  but 
also  the  application  of  those  details  in  the  practice  of  medicine  and  surgery,  thus  rendering  it  both 
a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioner.     The  en- 
gravings form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in  place  of 
figures  of  reference,  with  descriptions  at  the  foot.    They  thus  form  a  complete  and  splendid  series, 
which  will  greatly  assist  the  student  in  obtaining  a  clear  idea  of  Anatomy,  and  will  also  serve  to 
refresh  the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recalling 
the  details  of  the  dissecting  room;  while  combining,  as  it  does,  a  complete  Atlas  of  Anatomy,  with 
a  thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  will  be  found  of 
essential  use  to  all  physicians  who  receive  students  in  their  oflBces,  relieving  both  preceptor  and 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Notwithstanding  the  enlargement  of  this  edition,  it  has  been  kept  at  its  former  very  moderate 
price,  rendering  it  one  of  the  cheapest  works  now  before  the  profession. 


-  Tbe  illustrations  are  beautifully  executed,  and  ren- 
der this  work  an  indispensable  adjunct  to  the  library 
of  the  surgeon.  This  remark  applies  with  great  foice 
to  those  surgeons  practising  at  a  distance  from  our 
large  cities,  as  the  opportunity  of  refreshing  their 
memory  by  actual  dissection  is  not  always  attain- 
able.—Canada  Med.  Journal,  Aug.  1S70. 

The  work  is  too  well  known  and  appreciated  by  the 
profession  to  need  any  comment.  No  medical  man 
can  afford  to  be  without  it,  if  its  only  merit  were  to 
serve  as  a  reminder  of  that  which  so  soon  becomes 
forgotten,  when  not  called  into  frequent  use,  viz.,  the 
relations  and  names  of  the  complex  organism  of  the 
human  body.  The  present  edition  is  much  in^roved. 
—Onlifornia  Med.  Gazette,  July,  1870.  ^ 

Gray's  Anatomy  has  been  so  long  the  standard  of 
perfection  with,  every  student  of  anatomy,  that  we 
need  do  no  more  than  call  attention  to  the  improve- 
ment in  the  present  edition. — Detroit  Review  of  Med. 
and  Pharrn.,  Aug.  1870. 


From  time  to  time,  as  recessive  editions  have  ap- 
peared, we  have  had  much  pleasure  in  expressing 
the  general  judgment  of  the  wonderful  excellence  of 
Gray's  Anatomy. — Cincinnati  Lancet,  July,  1870. 

Altogether,  it  is  unquestionably  the  most  complete 
and  serviceable  text-book  in  anatomy  that  has  ever 
been  pre&'ented  to  the  student,  and  forms  a  striking 
contrast  to  the  dry  and  perplexing  volumes  on  the 
same  subject  through  which  their  predecessors  strug- 
gled in  days  gone  by. — N.  T.  Med.  Record,  June  lo, 
1870. 

To  commend  Gray's  Anatomy  to  the  medical  pro- 
fession is  almost  as  much  a  work  of  supererogation 
as  it  would  be  to  give  a  favorable  notice  of  the  Bible 
in  the  religions  press.  To  say  that  it  is  the  most 
complete  and  conveniently  arranged  text  book  of  its 
kind,  is  to  repeat  what  each  generation  of  students 
has  learned  as  a  tradition  of  the  elders,  and  verified 
by  personal  experience. — N.  Y.  M io  .Gazette,  Dec. 
17,  1870. 


milTE  [HENRY H.),  M.D.,         and     TJORNER  [  WILLIAM  E.),  M.D., 

Prof,  of  Surgery  in  the  Univ.  of  Penna.,  &c.  Late  Prof,  of  Anatomy  in  the  Univ.  of  Penna.,  &c. 

AN    ANATOMICAL    ATLAS,  illustrative   of  the   Structure  of  the 

Human  Body.     In  one  volume,  large  imperial  octavo,  extra  cloth,  with  about  six  hundred 

and  fifty  beautiful  figures.     $4  60. 
The  plan  of  this  Atlas,  which  renders  it  so  pecn-  I  the  kind  that  has  yet  appeared;  and  we  must  add, 
liarly  convenient  for  the  student,  and  its  superb  ar-  |  the  very  beautiful  manner  in  which  it  is  "got  up," 
ti.stical  execution,  have  been  already  pointed  out.  We    is  so  creditable  to  the  country  as  to  be  flattering  to 
must  congratulate  the  student  upon  the  completion     our  national  pride. — American  MedicaA  Journal. 
of  this  Atlas,  as  it  is  the  most  convenient  work  of  I 


aHARPEY  ( WILLIAM),  M.D.,     a7id       Q  UAIN  [JONES  ^  RICHARD). 
HUMAN  ANATOMY.  Revised,  with  Notes  and  Additions,  by  Joseph 

Leidy,  M.D.,  Professor  of  Anatomy  in  the  University  of  Pennsylvania.     Complete  in  two 
large  octavo  volumes,  of  about  1300  pages,  with  611  illustrations;  extra  cloth,  $6  00. 
The  very  low  price  of  this  standard  work,  and  its  completeness  in  all  departments  of  the  subject, 
should  command  for  it  a  place  in  the  library  of  all  anatomical  students. 


fJODGES,  [RICHARD  M.),  M.D., 

-B^J-  Late  Demonstrator  of  Anatomy  in  the  Medical  Department  of  Harvard  University. 

PRACTICAL  DISSECTIONS.     Second  Edition,  thoroughly  revised.     In 

one  neat  royal  12mo.  volume,  half-bound,  $2  00. 
The  object  of  this  work  is  to  present  to  the  anatomical  student  a  Clear  and  concise  description 
of  that  which  he  is  expected  to  observe  in  an  ordinary  couise  of  dissections.  The  author  has 
endeavored  to  omit  unnecessary  details,  and  to  present  the  subject  in  the  form  which  many  years' 
experience  has  shown  him  to  be  the  most  convenient  and  intelligible  to  the  student.  In  the 
revision  of  the  present  edition,  he  has  sedulously  labored  to  render  the  volume  more  worthy  of 
the  favor  with  which  it  has  heretofore  been  received. 


Henry  C.  Lea's  Publications — (Anatomy). 


ULSON  { ERASM US),  F.  R.  8. 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.     Edited 

by  W.  H.  GoBRECHT,  M.D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col- 
lege of  Ohio.     Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.     In 
one  large  and  handsome  octavo  volume,  of  over  600  large  pages;  extra  cloth,  $4  i^ii  j  lea- 
ther, $6  00'. 
The  publisher  trusts  that  the  well-earned  reputation  of  this  long-established  favorite  will  be 
more  than  maintained  by  the  present  edition.     Besides  a  very  thorough  revision  by  the  author,  it 
has  been  most  carefully  examined  by  the  editor,  and  the  efforts  of  both  have  been  directed  to  in- 
troducing everything  which  increased  experience  in  its  use  has  suggested  as  desirable  to  render  it 
a  complete  text-book  for  those  seeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Ana- 
tomy.    The  amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  fact  that 
the  present  edition  contains  over  one-fourth  more  matter  than  the  last,  rendering  a  smaller  type 
and  an  enlarged  page  requisite  to  keep  the  volume  within  a  convenient  size.     The  author  has  not 
only  thus  added  largely  to  the  work,  but  he  has  also  made  alterations  throughout,  wherever  there 
appeared  the  opportunity  of  improving  the  arrangement  or  style,  so  as  to  present  every  fact  in  its 
most  appropriate  manner,  and  to  render  the  whole  as  clear  and  intelligible  as  possible.    The  editor 
has  exercised  the  utmost  caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased 
the  number  of  illustrations,  of  which  there  are  about  one  hundred  and  fifty  more  in  this  edition 
tha,n  in  the  last,  thus  bringing  distinctly  before  the  eye  of  the  student  everything  of  interest  or 
importance. 

TIE  ATE  [CHRISTOPHER],  F.  R.  C.  S., 

-*■-*■  Teaolier  of  Operative  Surgery  in  University  College,  London. 

PRACTICAL  ANATOMY:   A  Manual   of  Dissections.     From  the 

Second  revised  and  improved  London  edition.  Edited,  with  additions,  by  W.  W.  Keen, 
M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jefferson  Medical  College,  Philadelphia. 
In  one  handsome  royal  12mo.  volume  of  678  pages,  with  2i7  illustrations.  Extra  cloth, 
$3  60 ;  leather,  $4  00.     (Just  Issued.) 


Dr.  Keen,  the  American  editor  of  this  work,  in  Ms 
peeface,  says:  "In  presenting  this  American  edition 
of  'Heath's  Practical  Anatomy,'  I  feel  that  I  have 
been  instrumental  in  supplying  a  want  long  felt  for 
a  real  dissector's  manual,"  and  this  assertion  of  its 
editor  we  deem  is  fully  justified,  after  an  examina- 
tion of  its  contents,  for  it  is  really  an  excellent  work. 
Indeed,  we  do  not  hesitate  to  say,  the  best  of  its  class 
with  which  we  are  acquainted  ;  resembling  Wilson 
in  terse  and  clear  description,  excelling  most  of  the 
BO-called  practical  anatomical  dissectors  in  the  scope 
of  the  subject  and  practical  selected  matter.  .  .  . 
In  reading  this  work,  one  is  forcibly  impressed  with 
the  great  pains  the  author  takes  to  impress  the  sub- 
ject upon  the  mind  of  the  student.  He  is  full  of  rare 
and  pleasing  little  devices  to  aid  memory  in  main- 
taining its  hold  upon  the  slippery  slopes  of  anatomy. 
— St.  Louis  Med.  and  Surg.  Journal,  Mar.  10,  1871. 

It  appears  to  us  certain  that,  as  a  guide  in  dissec- 
tion, and  as  a  work  containing  facts  of  anatomy  in 
brief  and  easily  understood  form,  this  manual  is 
complete.  This  work  contains,  also,  very  perfect 
illustrations  of  parts  which  caa  thus  be  more  easily 
understood  and  studied ;  in  this  respect  it  compares 
favorably  with  works   of  much  greater  pretension. 


Such  manuals  of  anatomy  are  always  favorite  works 
with  medical  students.  We  would  earnestly  recom- 
mend this  one  to  their  atteation ;  it  has  excellences 
which  make  it  valuable  as  a  guide  in  dissecting,  as 
well  as  in  studying  anatomy. — Buffalo  Medical  and 
Surgical  Journal,  Jan.  1S71. 

The  first  English  edition  was  issued  about  six  years 
ago,  and  was  favorably  received  not  only  on  account 
of  the  great  reputation  of  its  author,  but  a,lso  from 
its  great  value  and  excellence  as  a  guide-book  to  the 
practical  anatomist.  The  American  edition  has  un- 
dergone some  alterations  and  additions  which  will 
no  doubt  enhance  its  value  materially.  The  conve- 
nience of  the  student  has  been  carefully  consulted  in 
the  arrangement  of  the  text,  and  the  directions  given 
for  the  prosecution  of  certain  dissections  will  be  duly 
appreciated. — Canada  Lancet,  Feb.  1S71. 

This  is  an  excellent  Dissector's  Manual ;  one  which 
is  not  merely  a  descriptive  manual  of  anatomy,  but 
a  guide  to  the  student  at  the  dissecting  table,  enabling 
him,  though  a  beginner,  to  prosecute  his  work  intel- 
ligently, and  without  assistance.  The  American  edi- 
tor has  made  many  valuable  alterations  and  addi- 
tions to  the  original  work. — Am.  Journ.  of  Obstetrics, 
Feb.  1871. 


MACLISE  [JOSEPH). 

SURGICAL  ANATOMY.     By  Joseph  Maclise,  Surgeon.    In  one 

volume,  very  large  imperial  quarto ;  with  68  large  and  splendid  plates,  drawn  in  the  best 
style  and  beautifully  colored,  containing  lyO  figures,  many  of  them  the  size  of  life;  together 
with  copious  explanatory  letter-press.      Strongly  and  handsomely  bound  in  extra  cloth. 
Price  $14  00. 
As  no  complete  work  of  the  kind  has  heretofore  been  published  in  the  English  language,  the 
present  volume  will  supply  a  want  long  felt  in  this  country  of  an  accurate  and  comprehensive 
Atlas  of  Surgical  Anatomy,  to  which  the  student  and  praoiitioner  can  a,t  all  times  refer  to  ascer- 
tain the  exact  relative  positions  of  the  various  portions  of  the  human  frame  towards  each  other 
and  to  the  surface,  as  well  as  their  abnormal  deviations.     Notwithstanding  the  large  size,  beauty 
and  finish  of  the  very  numerous  illustrations,  it  will  be  observed  that  the  price  is  so  low  as  to 
place  it  within  the  reach  of  all  members  of  the  profession. 

We  know  of  no  work  on  surgical  anatomy  which    refreshed   by  those   clear  and  distinct  dissections 
caa  compete  with  it. — Lancet. 

The  work  of  Maclige  on  surgical  anatomy  is  of  the 
highest  value.  In  some  respects  it  is  the  best  publi- 
cation of  its  kind  we  have  seen,  and  is  worthy  of  a 
place  in  the  library  of  any  medical  man,  while  the 
student  could  scarcely  make  a  better  investment  than 
this. — The  Western  Journal  of  Medicine  and  Surgery. 

No  such  lithographic  illustrations  of  surgical  re- 
gions have  hitherto,  we  think,  been  given.  While 
the  operator  is  shown  every  vessel  and  nerve  where 
an  operation  is  contemplated,  the  exact  anatomist  is 


which  every  one  must  appreciate  who  has  a  particle 
of  enthusiasm.  The  English  medical  press  has  quite 
exhausted  the  words  of  praise,  in  recommending  this 
admirable  treatise.  Those  who  hare  any  curiosity 
to  gratify,  in  reference  to  the  perfectibility  of  the 
lithographic  art  in  delineating  the  complex  mechan- 
ism of  the  human  body,  are  invited  to  examine  our 
specimen  copy.  If  anything  will  induce  surgeons 
and  students  to  patronize  a  book  of  such  rare  value 
and  everyday  importance  to  them,  it  will  be  a  survey 
of  the  artistical  skill  exhibited  in  these  fac-similee  ol 
nature. — Boston  Med.  and  Surg.  Journal. 


HORNEE'S  SPECIAL  ANATOMY  AND  HISTOLOGY. 
Eighth  edition,  extensively  revised  and  modified. 


In  2  vols.  8vo.,  of  over  1000  pages,  with  more  than 
300wood-cuts  ;  extra  cloth,  -^tj  uO. 


Henry  C.  Lea's  Publications — (Physiology). 


lifARSHALL  {JOHN),  F.  E.  S., 

JJ-JL  ProfeSHor  of  Surgery  in  University  College,  London,  &e. 

OUTLINES  OF  PHYSIOLOGY,  IIUMAX  AND  COMPARATIVE. 

With  Additions  by  Francis  Gukney  Smith,  M.  D.,  Professor  of  the  Institutes  of  Medi- 
cine in  the  University  of  Pennsylvania,  <fec.  With  numerous  illustrations.  In  one  large 
and  handsome  octavo  volume,  of  1026  pages,  extra  cloth,  $6  50;  leather,  raised  bands. 

$7  60. 


In  fact,  in  every  respect,  Mr.  Marshall  has  present- 
ed us  -with  a  most  complete,  reliable,  and  scientific 
Work,  and  we  feel  that  it  is  worthy  our  wannest 
commendation. — Ht.  Louin  2Ied.  Reporter,  Jan.  1S69. 

This  is  an  elaborate  and  carefully  prepared  digest 
of  human  and  comparative  physiology,  designed  for 
the  use  of  general  readers,  but  more  especially  ser- 
viceable to  the  student  of  medicine.  Its  style  is  con- 
cise, clear,  and  scholarly;  its  order  perspicuous  and 
exact,  and  its  range  of  topics  extended.  The  author 
and  his  American  editor  have  been  careful  to  bring 
to  the  illustration  of  the  subject  the  important  disco- 
veries of  modern  science  in  the  various  cognate  de- 
partments of  investigation.  This  is  especially  visible 
in  the  variety  of  interesting  information  derived  from 
the  departments  of  chemistiy  and  physics.  The  great 
amount  and  variety  of  matter  contained  in  the  work 
is  strikingly  illustrated  by  turning  over  the  copious 
index,  covering  twenty-foirr  closely  printed  pages  in 
double  columns. — SilUman's  Journal,  Jan.  1S69. 

We  doubt  if  there  is  in  the  English  language  any 
compend  of  physiology  more  useful  to  the  student 
than  this  work. — St.  Louis  Med.  and  Surg.  Journal, 
Jan.  1S69. 

It  quite  fulfils,  in  our  opinion,  the  author's  design 
of  making  it  truly  edwcah'o'/iaZ  in  its  character — which 
is,  perhaps,  the  highest  commendation  that  can  be 
asked. — Am.  Joxwn.  Med.  Sciences,  Jan.  1869. 

We  may  now  congratulate  him  on  having  com- 
pleted the  latest  as  well  as  the  best  summary  of  mod- 


ern physiological  science,  both  hnman  and  compara- 
tive, with  which  we  are  acquainted.  To  speak  of 
this  work  in  the  terms  ordinarily  used  on  such  occa- 
sions would  not  be  agreeable  to  ourselves,  and  would 
fail  to  do  justice  to  its  author.  To  write  such  a  book 
requires  a  varied  and  wide  range  of  knowledge,  con- 
siderable power  of  analysis,  correct  judgment,  skill 
in  arrangement,  and  conscientious  spirit.  It  must 
have  entailed  great  labor,  but  now  that  the  task  has 
been  fulfilled,  the  book  will  prove  not  only  invaluable 
to  the  student  of  medicine *and  surgery,  but  service- 
able to  all  candidatesin  natural  science  examinations, 
to  teachers  in  schools,  and  to  the  lover  of  nature  gene- 
rally. In  conclusion,  we  can  only  express  the  con- 
viction that  the  merits  of  the  work  will  command  for 
it  that  success  which  the  ability  and  vast  labor  dis- 
played in  its  production  so  well  deserve. — London 
Lancet,  Feb.  22,  1S6S. 

If  the  possession  of  knowledge,  and  peculiar  apti- 
tude and  skill  in  expounding  it,  qualify  a  man  to 
write  an  educational  work,  Mr.  Marshall's  treatise 
might  be  reviewed  favorably  without  even  opening 
the  covers.  There  are  few,  if  any,  more  accomplished 
anatomists  and  physiologists  than  the  distinguished 
professor  of  surgery  at  University  College  ;  and  he 
has  long  enjoyed  the  highest  reputation  as  a  teacher 
of  physiology,  possessing  remarkable  powers  of  clear 
exposition  and  graphic  illustration.  We.have  rarely 
the  pleasure  of  being  able  to  recommend  a  text-book 
so  unreservedly  as  this. — British  Med.  Journal,  Jan. 
2.5,  1S6S. 


pARPENTER  (  WILLIAM  B.),  M.  D.,  F.  R.  S., 

v-^  Exa-miner  in  Physiology  and  Comparative  Anatomy  in  the  tfniversity  of  London. 

PRINCIPLES  OF  HITMAN  PHYSIOLOGY;  with  their  chief  appli- 

cations  to  Psychology,  Pathology,  Therapeutics,  Hygiene  and  Forensic  Medicine.  A  new 
American  from  the  last  and  revised  London  edition.  With  nearly  three  hundred  illustrations. 
Edited,  with  additions,  by  Francis  Gurney  Smith,  M,  D.,  Professor  of  the  Institutes  of 
Medicine  in  the  University  of  Pennsylvania,  &c.  In  one  very  large  and  beautiful  octavo 
volume,  of  about  900  large  pages,  handsomely  printed;  extra  cloth,  $5  50  ;  leather,  raised 
bands,  $6  50. 

We  doubt  not  it  is  destined  to  retain  a  strong  hold 
on  public  favor,  and  remain  the  favorite  text-book  in 
our  colleges. —  Virginia  Medical  Journal. 


With  Dr.  Smith,  we  confidently  believe  "that  the 
present  will  more  than  sustain  the  enviable  reputa- 
tion already  attained  by  former  editions,  of  being 
one  of  the  fullest  and  most  complete  treatises  on  the 
subject  in  the  English  language."  We  know  of  none 
from  the  pages  of  which  a  satisfactory  knowledge  of 
the  physiology  of  the  human  organism  can  be  as  well 
obtained,  none  better  adapted  for  the  use  of  such  as 
take  up  the  study  of  physiology  in  its  reference  tof 
the  institutes  and  practice  of  medicine. — Am.  Jour. 
Med.  Sciences. 


The  above  is  the  title  of  what  is  emphatically  t?ie 
great  work  on  physiology ;  and  we  are  conscious  that 
it  would  be  a  useless  effort  to  attempt  to  add  any- 
thing to  the  reputation  of  this  invaluable  work,  and 
can  only  say  to  all  with  whom  our  opinion  has  any 
intiuence,  that  it  is  our  authority. — Atlanta  Med. 
Journal. 


jDT  THE  SAME  AUTHOR. 

PRINCIPLES  OF  COMPARATITE  PHYSIOLOGY.    New  Ameri- 

can,  from  the  Fourth  and  Revised  London  Edition.     In  one  large  and  handsome  octavo 
volume,  with  over  three  hundred  beautiful  illustrations.    Pp.752.    Extra  cloth,  J5  00. 
As  a  complete  and  condensed  treatise  on  its  extended  and  important  subject,  this  work  becomes 
a  necessity  to  students  of  natural  science,  while  the  very  low  price  at  which  it  is  oifered  places  it 
within  the  reach  of  all. 


J/'IRKES  [WILLIAM  SENHOUSE),  M.D. 

A  MANUAL  OF  PHYSIOLOGY.     A  new  American  from  the  third 

and  improved  London  edition.     With  two  hundred  illustrations.     In  one  large  and  hand- 
some royal  12mo.  volume.     Pp.  586.     Extra  cloth,  $2  25  ;  leather,  $2  75. 
It  is  at  once  convenient  in  size,  comprehensive  in  |  lent  guide  in  the  study  of  physiology  in  its  most  ad- 


design,  and  concise  in  statement,  and  altogether  well 
adapted  for  the  purpose  designed. — St.  Louis  Med. 
and  Surg.  Jov,rnal. 

The  physiological  reader  tt\\1  find  It  a  mcst  «ioe! 


vanced  and  perfect  form.  The  author  has  shown 
himself  capable  of  giving  details  sufiicieutly  ample 
in  a  conden.-ed  and  oonceutiated  shape,  on  a  science 
in  which  it  is  necessary  at  once  to  be  correct  and  not 
lengthened. — Edinburgh  Med.  and  Surg.  Journal 
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r\ALTON  {J.  C),  M.D., 

■»-y  Professor  of  Phyfiiology  in  the  College  of  Phyaicionfi  and  Surgeons,  Nei/>  York,  &o. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY.   Desijrned  for  the  use 

of  students  and  Practitioners  of  Medicine.  Fifth  edition,  revised,  with  nearly  three  hun- 
dred illustrations  on  wood.  In  one  very  beautiful  octavo  volume,  of  over  700  pages,  extia 
cloth,  $5  25;  leather,  $6  25.     {Just  Issued.) 

Preface  to  the  Fifth  Edition. 

In  preparing  the  present  edition  of  this  work,  the  general  plan  nnd  arrangement  of  the  previous 
editions  have  been  retained,  so  fjir  as  they  have  been  found  useful  and  adapted  to  the  purposes  of 
a  text-book  for  students  of  medicine.  The  incessant  advance  of  all  the  natural  and  physical 
sciences,  never  more  active  than  within  the  last  five  years,  has  furnished  many  valuable  aids  to 
the  special  investigations  of  the  physiologist;  and  the  progress  of  physiological  research,  during 
the  same  period,  has  required  a  careful  revision  of  the  entire  work,  and  the  modification  or  re- 
arrangement of  many  of  its  parts.  At  this  day,  nothing  is  regarded  as  of  any  value  in  natural 
science  which  is  not  based  upon  direct  and  intelligible  observation  or  experiment;  and,  accord- 
ingly, the  discussion  of  doubtful  or  theoretical  questions  has  been  avoided,  as  a  general  rule,  in 
the  present  volume,  while  new  facts,  from  whatever  source,  if  fully  established,  have  been  added 
and  incorporated  with  the  results  of  previous  investigation.  A  number  of  new  illustrations  have 
been  introduced,  and  a  few  of  the  older  ones,  which  seemed  to  be  no  longer  useful,  have  been 
omitted.  In  all  the  changes  and  additions  thus  made,  it  h.ns  been  the  aim  of  the  writer  to  make  the 
book,  in  its  present  form,  a  faithful  exponent  of  the  actual  conditions  of  physiological  science. 
New  York,  October,  TS71. 

In  this,  the  standard  text-book  on  Physiology,  all  that  is  needed  to  maintain  the  favor  with  which 
it  is  regarded  by  the  profession,  is  the  author's  assurance  that  it  has  been  thoroughly  revised  and 
brought  up  to  a  level  with  the  advanced  science  of  the  day.  To  accomplish  this  has  required 
some  enlargement  of  the  work,  but  no  advance  has  been  made  in  the  price. 


The  fifth  edition  of  this  truly  valuable  work  on 
Humaa  Pliysiology  comes  to  us  with  many  valuable 
improvements  and  additions.  As  a  text-book  of 
physiology  the  work  of  Prof.  Dalton  has  long  been 
well  known  as  one  of  the  best  which  could  be  placed 
in  the  hands  of  student  or  practitioner.  Prof.  Dalton 
has,  in  the  several  editions  of  his  work  heretofore 
published,  labored  to  keep  step  with  the  advancement 
in  science,  and  the  last  edition  shows  by  Its  improve- 
ments on  former  ones  that  he  is  determined  to  main- 
tain the  high  standard  of  his  work.  We  predict  for 
the  present  edition  increased  favor,  though  this  work 
.  has  long  been  the  favorite  standard. — Buffalo  Med. 
and  Surg.  Joihrnal,  April,  1S72. 

An  extended  notice  of  a  work  so  generally  and  fa- 
vorably known  as  this  is  unnecessary.  It  is  justly 
regarded  as  one  of  the  most  valuable  text-books  on 
the  subject  in  the  English  language. — St.  Louis  Med. 
Archives,  May,  1872. 

We  know  no  treatise  in  physiology  so  clear,  com- 
plete, well  assimilated,  and  perfectly  digested,  as 
Dalton's.  He  never  writes  cloudily  or  dubiously,  or 
in  mere  quotation.  He  assimilates  all  his  material, 
and  from  it  constructs  a  homogeneous  transparent 
argument,  which  is  always  honest  and  well  informed, 
and  hides  neither  truth,  ignorance,  nor  doubt,  so  far 
as  either  belongs  to  the  subject  in  hand. — Brit.  Med. 
Journal,  March  23,  1872. 


Dr.  Dalton's  treatise  is  well  known,  and  by  many 
highly  esteemed  in  this  country.  It  is,  indeed,  a  good 
elementary  treatise  on  the  subject  it  professes  to 
teach,  and  may  safely  be  put  into  the  hands  of  Eog- 
lish  studeats.  It  has  one  great  merit — it  is  clear,  and, 
on  the  whole,  admirably  illustrated.  The  part  we 
have  always  esteemed  most  highly  is  that  relating 
to  Embryology.  The  diagrams  given  of  the  various 
stages  of  development  give  a  clearer  view  of  the  sub- 
ject than  do  those  in  general  use  in  this  country  ;  and 
the  test  may  be  said  to  be,  upon  the  whole,  equally 
clear. — London  Med.  Times  and  Gazette,  March  23, 
872. 

Dalton's  Physiology  is  already,  and  deservedly, 
the  favorite  text-book  of  the  majority  of  American 
medical  students.  Treating  a  most  interesting  de- 
partment of  science  in  his  own  peculiarly  lively  and 
fascinating  style,  Dr.  Dalton  carries  his  reader  along 
without  effort,  and  at  the  same  time  impresses  upon 
his  mind  the  truths  taught  much  more  successfully 
than  if  they  were  buried  beneath  a  multitude  of 
words. — Kansas  City  Med.  Journal,  April,  1872. 

Professor  Dalton  is  regardedjustly  as  the  authority 
in  this  country  on  physiological  subjects,  and  the 
fifth  edition  of  his  valuable  work  fully  justifies  the 
exalted  opinion  the  medical  world  has  of  his  labors. 
This  last  edition  is  greatly  enlarged. — Virginia  Clin- 
ical Record,  April,  1872. 


riUNGLISON  {ROBLEY),  M.D., 

-^-^  Professor  of  Institutes  of  Medicine  in  Jefferson  Medical  College,  Philadelphia. 

.  HUMAN  PHYSIOLOG-Y.     Eighth  edition.     Thoroughly  revised  and 

extensively  modified  and  enlarged,  with  five  hundred  and  thirty-two  illustrations.     In  two 
large  and  handsomely  printed  octavo  volumes  of  about  1500  pages,  extra  cloth.     $7  00. 


TEHMANN{C.  G.). 

PHYSIOLOGICAL  CHEMISTRY.  Translated  from  the  second  edi- 
tion by  Geokgb  E.  Day,  M.  D.,  F.  R.  S.,  &c.,  edited  by  R.  E.  Rogers,  M.  D.,  Professor  of 
Chemistry  in  the  Medical  Department  of  the  University  of  Pennsylvania,  with  illustrations 
selected  from  Funke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  of  plates.  Com- 
plete in  two  large  and  handsome  octavo  volumes,  containing  1200  pages,  with  nearly  two 
hundred  illustrations,  extra  cloth.     $6  00. 


-pT  THE  SAME  AUTHOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.     Translated  from  the 

German,  with  Notes  and  Additions,  by  J.  Cheston  Morris,  M.  D.,  with  an  Introductory 
Essay  on  Vital  Force,  by  Professor  Samuel  Jackson,  M.  D.,  of  the  University  of  Pennsyl- 
vania. With  illustrations  on  wood.  In  one  very  handsome  octavo  volume  of  336  pages, 
extra  cloth.     $2  25. 
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ATTFIELD  (JOHN),  Ph.D., 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britain,  &c. 

CHEMISTRY,    GENERAL,  MEDICAL,  AND  PHARMACEUTICAL; 

including  the  Chemistry  of  the  U.  S.  Pharmacopoeia.     A  Manual  of  the  General  Principles 
of  the  Science,  and  their-  Application  to  Medicine  and  Pharmacy.     From  the  Second  and 
Enlarged  English  Edition,  revised  by  the  author.     In  one  handsome  royal  12mo.  volume 
of  about  550  pages  ;  extra  cloth,  $2  75  ;  leather,  $3  25.     {Just  Iss7ied.) 
We  commend  the  work  heartily  as  one  of  the  best 
text-books  extant  for  the  medical  student. — Detroit 
Sev.  of  Med.  and  Pharm.,  Feb.  1872. 

The  best  work  of  the  kind  in  the  English  language. 
— N.  Y.  Psychological  Journal,  Jan.  1872. 


The  work  is  constructed  with  direct  reference  to 
the  wants  of  medical  and  pharmaceutical  students; 
and,  although  an  English  work,  the  points  of  differ- 
ence between  the  British  and  United  States  Pharma- 
copoeias are  indicated,  making  it  as  useful  here  as  in 
England.  Altogether,  tlie  book  is  one  we  can  heart- 
ily recommend  to  practitioners  as  well  as  students 
—N.  Y.  Med.  Journal,  Dec.  1871. 

It  differs  from  other  text-books  in  the  following 
particulars:  first,  in  the  exclusion  of  matter  relating 
to  compounds  which,  at  present,  are  only  of  interest 
to  the  scientific  chemist;  secondly,  in  containing  the 
chemistry  of  every  substance  recognized  oificially  or 
in  general,  as  a  remedial  agent.  It  will  be  found  a 
most  valuable  hook  for  pupils,  assistants,  and  others 
engaged  in  medicine  and  pharmacy,  and  we  heartily 
commend  It  to  our  readers. — Canada  Lancet,  Oct. 
1871. 

When  the  original  English  edition  of  this  work  was 
published,  we  had  occasion  to  express  our  high  ap- 
preciation of  its  worth,  and  also  to  review,  in  con- 
siderable detail,  the  main  features  of  the  book.  As 
the  arrangement  of  subjects,  and  the  main  part  of 
the  text  of  tlie  present  edition  are  similar  to  the  for- 
mer publication,  it  will  be  needless  for  us  to  go  over 
the  ground  a  second  time  ;  we  may,  however,  call  at- 
tention to  a  marked  advantage  possessed  by  the  Ame- 


rican work— we  allude  to  the  introduction  of  the 
chemistry  of  the  preparations  of  the  United  States 
Pharmacopceia,  as  well  as  that  relating  to  the  British 
authority.  —  Canadian  Pharmaceutical  Journal, 
Nov.  1871. 

Chemistry  has  borne  the  name  of  being  a  hard  sub- 
ject to  master  by  the  student  of  medicine,  and 
chiefly  because  so  much  of  it  consists  of  compounds 
only  of  interest  to  the  scientific  chemist ;  in  this  work 
such  portions  are  modified  or  altogether  left  out,  and 
in  the  arrangement  of  the  subject  matter  of  the  work, 
practical  utility  is  sought  after,  and  we  think  fully 
attained.  We  commend  it  for  its  clearness  and  order 
to  both  teacher  and  pupil. — Oregon  Med.  and  Surg. 
Ee/porter,  Oct.  1871. 

It  contains  a  most  admirable  digest  of  what  is  spe- 
cially needed  by  the  medical  student  in  all  that  re- 
lates to  practical  chemistry,  and  consitutes  for  him 

a  sound  and  useful  text-book  on  the  subject 

We  commend  it  to  the  noticeof  every  medical,  as  well 
as  pharmaceutical,  student.  We  only  regret  that  we 
had  not  the  book  to  depend  upon  in  working  up  the 
subject  of  practical  and  pharmaceutical  chemistry  for 
the  University  of  London,  for  which  it  seems  to  us 
that  it  is  exactly  adapted.  This  is  paying  the  book  a 
high  compliment. — The  Lancet. 

Dr.  Attfield's  book  is  written  in  a  clear  and  able 
manner;  it  is  a  -wo'ck.  mu generis  &Tid  without  a  rival ; 
it  will  be  welcomed,  we  think,  by  every  reader  of  the 
'Pharmacopceia,'  and  is  quite  as  well  suited  for  tha 
medical  student  as  for  the  pharmacist. — The  Chemi- 
cal News. 


JJ/DELER  AND  FIT  TIG. 
^^    OUTLINES  OF  ORGANIC  CHEMISTRY.     Translated  with  Ad- 

ditions  from  the  Eighth  German  Edition.     By  Iea  Eemsen,  M.D.,  Ph.D.,  Ac.     In  one 

neat  royal  12mo.  volume.  {Nearly  Keady.) 
As  the  numerous  editions  of  the  original  attest,  this  work  is  the  leading  text-book  and  standard 
authority  throughout  Germany  on  its  important  and  intricate  subject — a  position  won  for  it  by 
the  clearness  and  conciseness  which  are  its  distinguishing  characteristics.  The  translation  has 
been  executed  with  the  approbation  of  Profs.  Wbhler  and  Fittig,  and  numerous  additions  and 
alterations  have  been  introduced,  so  as  to  render  it  in  every  respect  on  a  level  with  the  most 
advanced  condition  of  the  science. 


0 


DLINO  ( WILLIAM), 

Lecturer  on  Chemistry  at  St.  Bartholomew's  Hospital,  &c. 

A  COURSE  OF  PRACTICAL  CHEMISTRY,  arranged  for  the  Use 

of  Medical  Students.    With  Illustrations.    From  the  Fourth  and  Revised  London  Edition. 
In  one  neat  royal  12mo.  volume,  extra  cloth.     $2.     {Lately  Issued.) 


As  a  work  for  the  practitioner  it  cannot  be  excelled. 
It  is  written  plainly  and  concisely,  and  gives  in  a  very 
small  compass  the  information  required  by  the  busy 
practitioner.  It  is  essentially  a  work  for  the  physi- 
cian, and  no  one  who  purchases  it  will  ever  regret  the 
outlay.  In  addition  to  all  that  is  usually  given  in 
connection  with  inorganic  chemistry,  there  are  most 
valuable  contributions  to  toxicology,  animal  and  or- 


ganic chemistry,  etc.  The  portions  devoted  to  a  dis- 
cussion of  these  subjects  are  very  excellent.  In  no 
work  can  the  physician  find  more  that  is  valuable 
and  reliable  in  regard  to  urine,  bile,  milk,  bone,  uri- 
nary calculi,  tissue  composition,  etc.  The  work  ia 
small,  reasonable  in  price,  and  well  published.— 
Richmo7id  and  Louisville  Med.  Joumo^l,  Dec.  1869. 


flALLOWAY  {ROBERT),  F.G.S., 

^-^  Prof,  of  Applied  Chemistry  in  the  Royal  College  of  Science  for  Ireland,  &c. 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.    From  the  Fifth  Lon- 

don  Edition.    In  one  neat  royal  12mo.  volume,  with  illustrations  ;  extra  cloth,  $2  50.    {Noiu 
Ready.) 
The  success  which  has  carried  this  work  through  repeated  editions  in  England,  and  its  adoption 
as  a  text-book  in  several  of  the  leading  institutions  in  this  country,  show  that  the  author  has  suc- 
ceeded in  the  endeavor  to  produce  a  sound  practical  manual  and  book  of  reference  for  the  che- 
mical student. 


Prof.  Galloway's  books  are  deservedly  in  high 
esteem,  and  this  American  reprint  of  the  fifth  edition 
(1S69)  of  his  Manual  of  Qualitative  Analysis,  will  be 
acceptable  to  many  American  students  to  whom  the 
Engli.sh  edition  is  not  accessible. — Ara.  Jour,  of  Sci- 
ence and  Arts,  Sept.  1872. 

We  regard  this  volume  as  a  valuable  addition  to 


the  chemical  text-books,  and  as  particularly  calcu- 
lated to  instruct  the  student  in  analytical  researches 
of  the  inorganic  compounds,  the  important  vegetable 
acids,  and  of  compounds  and  various  secretions  and 
excretions  of  animal  origin. — Am.  Journ.  of  Pharm. , 
Sept.  1872. 
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TjTOWNES  [GEORGE],  Ph.D. 


A  MANUAL  OF  ELEMENTARY  CHEMISTRY;    Theoretical  and 

Practical.  With  one  hundred  and  ninety-seven  illustrations.  A  new  American,  from  the 
tenth  and  revised  London  edition.  Edited  by  Robert  Bridges,  M.  D.  In  one  large 
royal  12mo.  volume,  of  about  860  pp.,  extra  cloth,  $2  75  ;  leather,  S3  25.  {Just  Issued^ 
Some  years  having  elapsed  since  the  appearornce  of  the  last  American  edition,  and  several 
revisions  having  been  made  of  the  work  in  England  during  the  interval,  it  will  be  found  very 
greatly  altered,  and  enlarged  by  about  two  hundred  and  fifty  pages,  containing  nearly  one  half 
more  matter  than  before.  The  editors,  Mr.  Watts  and  Dr.  Bence  Jones,  have  labored  sedulously 
to  render  it  worthy  in  all  respects  of  the  very  remarkable  favor  which  it  has  thus  far  enjoyed,  by 
incorporating  in  it  all  the  most  recent  investigations  and  discoveries,  in  so  far  as  is  compatible  with 
its  design  as  an  elementary  text-book.  While  its  distinguishing  characteristics  have  been  pre- 
served, various  portions  have  been  rewritten,  and  especial  pains  have  been  taken  with  the 
department  of  Organic  Chemistry  in  which  late  researches  have  accumulated  so  many  new  facts 
and  have  enabled  the  subject  to  be  systematized  and  rendered  intelligible  in  a  manner  formerly 
impossible.  As  only  a  few  months  have  elapsed  since  the  work  thus  passed  through  the  hands 
of  Mr.  Watts  and  Dr.  Bence  Jones,  but  little  has  remained  to  be  done  by  the  American  editor. 
Such  additions  as  seemed  advisable  have  however  been  made,  and  especial  care  has  been  taken 
to  secure,  by  the  closest  scrutiny,  the  accuracy  so  essentia!  in  a  work  of  this  nature. 

Thus  fully  brought  up  to  a  level  with  the  latest  advances  of  science,  and  presented  at  a  price 
within  the  reach  of  all,  it  is  hoped  that  the  work  will  maintain  its  position  as  the  favorite  text- 
book of  the  medical  student. 


This  work  is  so  well  known  that  it  seems  almost 
superfluous  for  us  to  speak  about  it.  It  has  beea  a 
favorite  text-book  with  medical  students  for  years, 
and  its  popularity  has  in  no  respect  diminished. 
Whenever  we  have  been  consulted  by  medical  stu- 
dents, as  has  frequently  occurred,  what  treatise  on 
chemistry  they  should  procure,  we  have  always  re- 
commended Fownes',  for  we  regarded  it  as  the  best. 
There  is  no  work  that  combines  so  many  excellen- 
ces. It  is  of  convenient  size,  not  prolix,  of  plain 
perspicuous  diction,  contains  all  the  most  recent 
discoveries,  and  is  of  moderate  price. — Cincinnati 
Med.  Repertory,  Aug.  1869. 

Large  additions  have  been  made,  especially  in  the 
department  of  organic  chemistry,  and  we  know  of  no 
other  work  that  has  greater  claims  on  the  physician, 
pharmaceutist,  or  student,  than  this.  We  cheerfully 
recommend  it  as  the  best  text-book  on  elementary 
chemistry,  and  bespeak  for  it  the  careful  attention 
of  students  of  pharmacy. — Chicago  Pharmacist,  Aug. 
1869. 

The  American  reprint  of  the  tenth  revised  and  cor- 
rected English  edition  is  now  issued,  and  represents 
the  present  condition  of  the  science.  No  comments 
are  necessary  to  insure  it  a  favorable  reception  at 
the  hands  of  practitioners  and  students.  —  Boston 
Med.  and  Szirgf.  Journal,  Aug.  12,  1869. 

It  will  continue,  as  heretofore,  to  hold  the  first  rank 
as  a  text-book  for  students  of  medicine. — Chicago 
Med.  Examiner,  Aug.  1869. 

This  work,  long  the  recognized  Manual  of  Chemistry, 
appears  as  a  tenth  edition,  under  the  able  editorship 
of  Bence  Jones  and  Henry  Watts.     The  chapter  on 


the  General  Principles  of  Chemical  Philosophy,  and 
the  greater  part  of  the  organic  chemistry,  have  been 
rewritten,  and  the  whole  work  revised  in  accordance 
with  the  recent  advances  in  chemical  knowledge.  It 
remains  the  standard  text-book  of  chemistry. — Dub- 
lin Quarterly  Journal,  Feb.  1869. 

There  is  probably  uot  a  student  of  chemistry  in  this 
country  to  whom  the  admirable  manual  of  the  late 
Professor  Fownes  is  unknown.  It  has  achieved  a 
success  which  we  believe  is  entirely  without  a  paral- 
lel among  scientific  text-books  in  our  language.  T)iLs 
success  has  arisen  from  the  fact  that  there  is  no  En- 
glish work  on  chemistry  which  combines  so  many 
excellences.  Of  convenient  size,  of  attractive  form, 
clear  and  concise  in  diction,  well  illustrated,  and  of 
moderate  price,  it  would  seem  that  every  requisite 
for  a  student's  hand-book  has  been  attained.  The 
ninth  edition  was  published  under  the  joint  editor- 
ship of  Dr.  Bence  Jones  and  Dr.  Hofmann  ;  the  new 
one  has  been  superintended  through  the  press  by  Dr. 
Bence  Jones  and  Mr.  Henry  Watts.  It  is  not  too 
much  to  say  that  it  could  not  possibly  have  been  ia 
better  hands.  There  is  no  one  in  England  who  can 
compare  with  Mr.  Watts  in  experience  as  a  compiler 
in  chemical  literature,  and  we  have  much  pleasure 
in  recording  the  fact  that  his  reputation  is  well  sus- 
tained by  this,  his  last  undertaking. — The  Chemical 
News,  Feb.  1869. 

Here  is  a  new  edition  which  has  been  long  watched 
for  by  eager  teachers  of  chemistry.  In  its  new  garb, 
and  under  the  editorship  of  Mr.  Watts,  it  has  resumed 
its  old  place  as  the  most  successful  of  text-books. — 
Indian  Medical  Gazette,  Jan.  1,  1869. 


^0  WMAN  [JOHN  E.) ,  M.  D. 

PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTRY.    Edited 

by  C.  L.  Bloxam,  Professor  of  Practical  Chemistry  in  King's  College,  London.  Fifth 
American,  from  the  fourth  and  revised  English  Edition.  In  one  neat  volume,  royal  12mo., 
pp.  351,  with  numerous  illustrations,  extra  cloth.     552  25.     {Just  Issued.) 


The  fourth  edition  of  this  invaluable  text-book  of 
Medical  Chemistry  was  published  in  England  in  Octo- 
ber of  the  last  year.  The  Editor  has  brought  down 
the  Handbook  to  that  date,  introducing,  as  far  as  was 
compatible  with  the  necessary  conciseness  of  such  a 
work,  all  the  valuable  discoveries  in  the  science 


which  have  come  to  light  since  the  previous  edition 
was  printed.  The  work  is  indispensable  to  every 
student  of  medicine  or  enlightened  practitioner.  It 
is  printed  in  clear  type,  and  the  illustrations  are 
numerous  and  intelligible. — Boston  Med.  and  Surg. 
Journal. 


>T  THE  SAME  AUTHOR.  

INTRODUCTION   TO   PRACTICAL  CHEMISTRY,  INCLUDING 

ANALYSIS.     Fifth  American,  from  the  fifth  and  revised  London  edition.     With  numer- 
ous illustrations.     In  one  neat  vol.,  royal  12mo.,  extra  cloth.     $2  25.     {Just  Issued.) 


One  of  the  most  complete  manuals  that  has  for  a 
long  time  been  given  to  the  medical  student. — 
Athencsum.. 

We  regard  it  as  realizing  almost  everything  to  be 
desired  in  an  introduction  to  Practical  Chemistry. 


It  is  by  far  the  best  adapted  for  the  Chemical  student 
of  any  that  has  y.3t  fallen  in  our  way. — British  and 
Foreign  Medioo-Chirurgical  Review. 

The  best  introductory  work  on  the  subject  with 
which  we  are  acquainted. — Edinburgh  Monthly  Jour. 


KNAPP'S  TECHNOLOGY  ;  or  Chemistry  Applied  to 
the  Arts,  and  to  Manufactures.  With  American 
additi.ms,  by  Prof.  Waltek  B.  Johssoh.    In  two 


very  handsome  octavo  volumes,  with  600  ■»roi  d 
engravings,  extra  cloth,  fii6  00. 
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pARRISH  {ED  WARD), 

Professor  of  Materia  3£edica  in  the  Philadelphia  Gollege  of  Pharmacy. 

A  TREATISE  0:^"  PHARMACY.     Designed  as  a  Text-Book  for  the 

Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.     With  many  Formula  and 
Prescriptions.     Third  Edition,  greatly  improved.     In  one  handsome  octavo  volume,  of  850 
pages,  with  several  hundred  illustrations,  extra  cloth.     $5  00;  leather,  $6  00. 
The  immense  amount  of  practical  information  condensed  in  this  volume  may  be  estimated  from 
the  fact  that  the  Index  contains  about  4700  items.      Under  the  head  of  Acids  there  are  312  refer- 
ences ;  under  Emplastrum,  36 ;  Extracts,  159 ;  Lozenges,  25 ;  Mixtures,  55  ;  Pills,  56 ;  Syrups, 
131 ;  Tinctures,  138  ;  Unguentum,  57,  &c. 


We  have  examined  this  large  volume  with  a  good 
deal  of  cave,  and  find  that  the  author  has  completely 
exhausted  the  subject  upon  which  he  treats  ;  a  more 
complete  work,  we  think,  it  would  he  impossible  to 
find.  To  the  student  of  pharmacy  the  work  is  indis- 
pensable ;  indeed,  so  far  as  we  know,  it  is  the  only  one 
of  its  kind  in  existence,  and  even  to  the  physician  or 
medical  student  who  can  spare  five  dollars  to  pur- 
chase it,  we  feel  sure  the  practical  information  he 
will  obtain  will  more  than  compensate  him  for  the 
outlay. — Canada  Med.  Jo^irnal,  Nov.  1864. 

The  medical  student  and  the  practising  physician 
will  find  the  volume  of  inestimable  worth  for  study 
and  reference. — San  Francisco  Med.  Press,  July, 
1S64. 

When  we  say  that  this  book  is  in  some  respects 
the  best  which  has  been  published  on  the  subject  in 
the  English  language  for  a  great  many  years,  we  do 


not  wish  it  to  be  understood  as  very  extravagant 
praise.  In  truth,  it  is  not  so  much  the  best  as  the 
only  book. — The  London  Qhemical  News. 

An  attempt  to  furnish  anything  like  an  analysis  of 
Parrish's  very  valuable  and  elaborate  Treatise  on 
Practical  Pharmacy  would  require  more  space  thaa 
we  have  at  our  disposal.  This,  however,  is  not  so 
much  a  matter  of  regret,  inasmuch  as  it  would  be 
difficult  to  think  of  any  point,  however  minute  and 
apparently  trivial,  connected  with  the  manipulation 
of  pharmaceutic  substances  or  appliances  which  has 
not  been  clearly  and  carefully  dlscassed  in  this  vol- 
ume. Want  of  space  prevents  our  enlarging  further 
on  this  valuable  work,  and  we  must  conclude  by  a 
simple  expression  of  our  hearty  appreciation  of  its 
merits. — DiMin  Quarterly  Jour,  of  Medical  Science, 
August,  1864. 


OTILLE  {ALFRED),  M.D., 

r^  Professor  of  Theory  and  Practice  of  Medicine  in  the  University  of  Penna. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a  Systematic  Treatise 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  History. 
Fourth  edition,  revised  and  enlarged.  In  two  large  and  handsome  octavo  volumes.  (Pre- 
pari7ig.) 


Dr.  Stillfe's  splendid  work  on  therapeutics  and  ma- 
teria medica. — London  Med.  Times,  April  8,  1865. 

Dr.  Still6  stands  to-day  one  of  the  best  and  most 
honored  representatives  at  home  and  abroad,  of  Ame- 
rican medicine ;  and  these  volumes,  a  library  in  them- 
selves, a  treasure-house  for  every  studious  physician, 
assure  his  fame  even  had  he  done  nothing  more. — The 
Western  Journal  of  Medicine,  Dec.  1868. 

We  regard  this  work  as  the  best  one  on  Materia 
Medica  in  the  English  language,  and  as  such  it  de- 
serves the  favor  it  has  received. — Am.  Journ.  Medi- 
cal Sciences,  July  1868. 

We  need  not  dwell  on  the  merits  of  the  third  edition 
of  this  magnificently  conceived  work.  It  is  the  work 
on  Materia  Medica,  in  which  Therapeutics  are  prima- 
rily considered — the  mere  natural  history  of  drugs 
being  briefly  disposed  of  To  medical  practitioners 
this  is  a  very  valuable  conception.  It  is  wonderful 
how  much  of  the  riches  of  the  literature  of  Materia 
Medica  has  been  condensed  into  this  book.  The  refer- 
ences alone  would  make  it  worth  possessing.  But  it 
is  not  a  mere  compilation.  The  writer  exercises  a 
good  judgment  of  his  own  on  the  great  doctrines  and 
points  of  Therapeutics.  For  purposes  of  practice. 
Stint's  book  is  almost  unique  as  a  repertory  of  in- 
formation, empirical  and  scientific,  on  the  actions  and 
uses  of  medicines. — London  Lancet,  Oct.  31,  1S68. 

Through  the  former  editions,  the  professional  world 
Is  well  acquainted  with  this  work.     At  home  and 


a.broad  its  reputation  as  a  standard  treatise  on  Materia 
Medica  is  securely  established.  It  is  second  to  no 
woi'k  on  the  subject  in  the  English  tongue,  and,  in- 
deed, is  decidedly  superior,  in  some  respects,  to  any 
other. — Pacific  Med.  and  Sitrg,  Journal,  July,  1868. 

StlU6's  Therapeutics  is  incomparably  the  best  work 
on  the  subject.— iV.  Y.  Med.  Gazette,  Sept.  26,  1838. 

Dr.  Stint's  work  is  becoming  the  best  known  of  any 
of  our  treatises  on  Materia  Medica.  .  .  .  One  of  the 
most  valuable  works  in  the  language  on  the  subjects 
of  which  it  treats. — N.  Y.  Med.  Journal,  Oct.  1868. 

The  rapid  exhaustion  of  two  editions  of  Prof.  Stille's 
scholarly  work,  and  the  consequent  necessity  for  a 
third  edition,  is  sufficient  evidence  of  the  high  esti- 
mate placed  upon  it  by  the  profession.  It  is  no  exag- 
geration to  say  that  there  is  no  superior  work  upon 
the  subject  in  the  English  language.  The  present, 
edition  is  fully  up  to  the  most  recent  advance  in  the 
science  and  art  of  therapeutics. — Leavenworth  Medi- 
cal Herald,  Aug.  1868. 

The  work  of  Prof.  Still6  has  rapidly  taken  a  high 
place  in  professional  esteem,  and  to  say  that  a  third 
edition  is  demanded  and  now  appears  before  us,  sufii- 
ciently  attests  the  firm  position  this  treatise  has  made 
for  itself.  As  a  work  of  great  research,  and  scholar- 
ship, it  is  safe  to  say  we  have  nothing  superior.  It  is 
exceedingly  full,  and  the  busy  practitioner  will  find 
ample  suggestions  upon  almost  every  important  point 
of  therapeutics. — Cincinnati  Lancet,  Aug.  1888. 


flRIFFITH  {ROBERT  E.),  M.D. 

A  UNIVERSAL  FORMULARY,   Containing  tlie  Methods  of  Pre- 

paring  and  Administering  Officinal  and  other  Medicines.     The  whole  adapted  to  Physicians 
and  Pharmaceutists.     Second  edition,  thoroughly  revised,  with  numerous  additions,  by 
Robert  P.  Thomas,  M.D.,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of 
Pharmacy.     In  one  large  and  handsome   octavo  volume  of  660  pages,  double-columns. 
Extra  cloth,  $4  00;  leather,  $5  00. 
Three  complete  and  extended  Indexes  render  the  work  especially  adapted  for  immediate  consul- 
tation.    One,  of  Diseases  and  their  Remedies,  presents  under  the  head  of  each  disease  the 
remedial  agents  which  have  been  usefully  exhibited  in  it,  with  reference  to  the  formulae  containing 
them — while  another  of  Pharmaceutical  and  Botanical  Names,  and  a  very  thorough  General 
Index  afford  the  means  of  obtaining  at  once  any  information  desired.     The  Formulary  itself  is 
arranged  alphabetically,  under  the  heads  of  the  leading  constituents  of  the  prescriptions. 
We  knowof  nonein  our  language,  or  any  other,  so  comprehensive  in  its  details. — London  Laneet. 
One  of  thp  most  complete  works  of  the  kind  in  any  language. — Edinburgh  Med.  Journal. 
We  are  not  cognizant  of  the  existence  of  a  paralleJ  work. — London  Med.  Gazette. 
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pEREIRA  [JONATHAN),  M.D.,  F.R.S.  and  L.S. 

MATERIA   MEDICA  AND  THERAPEUTICS;   being  an  Abridg- 

ment  of  the  late  Dr.  Pereira's  Elements  of  Materia  Medica,  arranged  in  conformity  with 
the  British  Pharmacopceia,  and  adapted  to  the  use  of  Medical  Practitioners,  Chemists  and 
Druggists,  Medical  and  Pharmaceutical  Students,  &o.  By  F.  J.  Farre,  M.D.,  Senior 
Physician  to  St.  Bartholomew's  Hospital,  and  London  Editor  of  the  British  Pharmacopoeia; 
ap;;isted  by  PiOBert  Bentley,  M.R.C.S.,  Professor  of  Materia  Medica  and  Botany  to  the 
Pharmaceutical  Society  of  Great  Britain;  and  by  PbOBBRT  Warington,  F.R.S.,  Chemica] 
Operator  to  the  Society  of  Apothecaries.  V/ith  numerous  additions  and  references  to  the 
United  States  Pharmacopceia,  by  Horatio  C.  Wood,  M.D.,  Professor  of  Botany  in  the 
University  of  Pennsylvania.  In  one  large  and  handsome  octavo  volume  of  1040  closely 
printed  pages,  with  236  illustrations,  extra  cloth,  $7  00;    leather,   raised  bands,  $8  00. 


The  task  of  the  American  editor  has  evidently  been 
no  sinecure,  for  not  only  has  he  given  to  us  all  that 
is  contained  in  the  abridgment  useful  for  our  pur- 
poses, but  by  a  careful  and  judicious  embodiment  of 
over  a  tiundred  new  remedies  has  increased  the  size 
of  the  former  work  fully  one-third,,  besides  adding 
many  new  illustrations,  some  of  which  are  original. 
We  unhesitatingly  say  that  by  so  doing  he  has  pro- 
portionately increased  the  value,  not  only  of  the  con- 
densed edition,  but  has  extended  the  applicability  of 
the  great  original,  and  has  placed  his  msdical  coun- 
trymen under  lasting  obligations  to  him.  The  Ame- 
rican physician  now  has  all  that  is  needed  in  the 
shape  of  a  complete  treatise  on  materia  medica,  and 
the  medical  student  has  a  text-book  which,  for  prac- 
tical utility  and  intrinsic  worth,  stands  unparalleled. 
Although  of  considerable  size,  it  is  none  too  large  for 
the  purijoses  for  which  it  has  been  intended,  and  every 
medical  man  should,  in  justice  to  himself,  spare  a 
place  for  it  upon  his  book-shelf,  resting  assured  tliat 
the  moi'e  he  consults  it  the  better  he  will  be  satisfied 
of  its  excellence.— iV.  Y.  Med.  ijeeorrf,  Nov.  lo,  1866. 

It  will  fill  a  place  which  no  other  work  can  occupy 
lu  the  library  Of  the  physician,  student,  and  apothe- 
cary.— Boston  Med.  and  Surg.  Journal,  Wov.  8,  1866. 

Of  the  many  works  on  Materia  Medica  which  have 
appeared  since  the  issuing  of  the  British  Pharmaco- 


pceia, none  will  be  more  acceptable  to  the  student 
and  practitioner  than  the  present.  Pereira's  Materia 
Medica  had  long  ago  asserted  for  itself  the  position  of 
being  the  most  complete  work  on  the  subject  in  the 
English  language.  But  its  very  completeness  stood 
in  the  way  of  its  success.  Except  in  the  way  of  refer- 
ence, or  to  those  who  made  a  special  study  of  Materia 
Medica,  Dr.  Pereira's  work  was  too  full,  and  its  pe- 
rusal required  an  amount  of  time  which  few  had  at 
their  disposal.  Dr.  Farrehas  very  judiciously  availed 
himself  of  the  opportunity  of  the  publication  of  the 
new  Pharmacopoeia,  by  bringing  out  an  abridged  edi- 
tion of  the  great  work.  This  edition  of  Pereira  is  by 
no  means  a  mere  abridged  re-issue,  but  contains  ma- 
ny improvements,  both  in  the  descriptive  and  thera- 
peutical departments.  We  can  recommend  it  as  a 
very  excellent  and  reliable  test-book. — Edinburgh 
Med.  Journal,  February,  1866. 

The  reader  cannot  fail  to  be  impressed,  at  a  glance, 
with  the  exceeding  value  of  this  work  as  a  compend 
of  nearly  all  useful  knowledge  on  the  materia  medica. 
We  are  greatly  indebted  to  Professor  Wood  for  his 
adaptation  of  it  to  our  meridian.  Without  his  emen- 
dations and  additions  it  would  lose  much  of  its  value 
to  the  American  student.  With  them  it  is  an  Ameri- 
can book.  — PaeiA'c  Medical  and  Surgical  Journal, 
December,  1866. 


.^LLIS  {BENJAMIN),  M.D. 

THE  MEDICAL  FORMULARY:  being  a  Collection  of  Prescriptions 

derived  from  the  writings  and  practice  of  mnny  of  the  most  eminent  physicians  of  America 
and  Europe.    Together  with  the  usual  Dietetic  Preparations  and  Antidotes  for  Poisons.    The 
whole  accompanied  with  a  few  brief  Pharmaceutic  and  Medical  Observations.    Twelfth  edi- 
tion, carefully  revised  and  much  improved  by  Albert  H.  Smith,  M.D.    In  one  volume  Sv;?*. 
of  376  pages,  extra  cloth,  $3  00.     {Lately  Published.) 
This  work  has  remained  for  some  time  out  of  print,  owing  to  the  anxious  care  with  which  the 
Editor  has  sought  to  render  the  present  edition  worthy  a  continuance  of  the  very  remarkable 
favor  which  has  carried  the  volume  to  the  unusual  honor  of  a  Twelfth  Edition.     He  has  sedu- 
lously endeavored  to  introduce  in  it  all  new  preparations  and  combinations  deserving  of  confidence, 
besides  adding  two  new  classes,  Antemeticsand  Disinfectants,  with  brief  references  to  the  inhalation 
of  atomized  fluids,  the  nasal  douche  of  Thudiohum,  suggestions  upon  the  method  of  hypodermic 
injection,  the  administration  of  anjesthetics,  &c.  &c.     To  accommodate  these  numerous  additions, 
he  has  omitted  much  which  the  advance  of  scierice  has  rendered  obsolete  or  of  minor  importance, 
notwithstanding  which  the  volume  has  been  increased  by  more  than  thirty  pages.     A  new  feature 
will  be  found  in  a  copious  Index  of  Diseases  and  their  remedies,  which  cannot  but  increase  the 
value  of  the  work  as  a  suggestive  book  of  reference  for  the  working  practitioner.    Every  precaution 
has  been  taken  to  secure  the  typographical  accuracy  so  necessary  in  a  work  of  this  nature,  and  it 
is  hoped  that  the  new  edition  will  fully  maintain  the  position  which  "  Ellis'  Formulart"  has 
long  occupied. 

PARSON  [JOSEPH),  M.D. , 

^-^  Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Pennsylvania,  &o. 

SYNOPSIS  OF  THE   COURSE   OF   LECTURES   ON  MATERIA 

MEDICA  AND  PHAPiMACT,  delivered  in  the  University  of  Pennsylvania.  With  three 
Lectures  on  the  Modus  Operandi  of  Medicines.  Fourth  and  revised  edition,  extra  cloth, 
$3  00. 


EUIfGLlSOK'S  NEW  REMEDIES,  WITH  FORMIIL.^ 
FOR  THEIR  PREPARATION  AND  ADMINISTRA- 
TION. Seventh  edition,  with  extensive  additions. 
One  vol.  Svo.,  pp.  770;  extra  cloth.    $1  00. 

UOYlI'S  MATERIA  MEDICA  AND  THERAPETJ- 
Tics.  Edited  by  Joseph  Carson,  M.  D.  With 
ninety-eight  illustrations.  1  vol.  Svo.,  pp.  700,  ex- 
tra cloth.     .S3  00. 

CHRISTISON'S  DISPENSATORY.  With  copious  ad- 
ditions, and   213   large  wood-engravings.     By  R 


EoLESFELD  GRIFFITH,  M.D.  One  vol.  8vo.,  pp.  1000; 
extra  cloth.     $4  00. 

CARPENTER'S  PRIZE  ESSAT  ON  THE  USE  OF 
Alcoholic  Liquoks  in  Health  and  Disease.  New 
edition,  with  a  Preface  by  D.  P.  Condie,  M.D.,  and 
explanations  of  scientific  words.  In  one  neat  ],2mo. 
volume,  pp.  178,  extra  cloth.     60  cents. 

De  JONGH  on  THE  THREE  KINDS  OF  COD-LIYEB 
Oil,  with  their  Chemical  and  Therapeutic  Pro- 
perties.    1  vol.  12mo.,  cloth.     7.5  ce.nts. 


14 


Henry  C.  Lea's  Publications — {Pathology,  So.) 


riREEN  {T.  HENRY),  M.D., 

Lecturer  on  Pathology  and  Morbid  Anatomy  at  Oharing-Oross  Hospital  Medical  School. 

PATHOLOGY  AND  MORBID  ANATOMY.     With  numerous  Hlus- 

trntions  on  Wood.     In  one  very  handsome  octavo  volume  of  over  250  pages,  extra  cloth, 
$2  50.      {Just  Issued.) 
The  scope  and  object  of  this  volume  can  be  gathered  from  the  following  condensed 

SUMMARY  OF  CONTENTS. 
Introduction.  Chapter  I.  The  "Cell."  II.  Nutrition  Arrested.  III.  Nutrition  Impaired. 
IV.  Fatty  Degeneration.  V.  Mucoid  and  Colloid  Degeneration.  VI.  Fatty  Infiltration.  VII. 
Amyloid  Degeneration.  VIII.  Calcareous  Degeneration.  IX.  Pigmentary  Degeneration.  X. 
Nutrition  Increased.  XI.  New  Formations.  XII.  The  Fibromata.  XIII.  The  Sarcomata. 
XIV.  The  Gummata.  XV.  The  Myxomata.  XVI.  The  Lipomata.  XVII.  The  Enchondromata. 
XVIII.  The  Osteomata.  XIX.  The  Lymphomata.  XX.  Tubercle.  XXI.  The  Papillomata. 
XXII.  The  Adenomata.  XXIII.  The  Carcinomata.  XXIV.  The  Myomata,  Neuromata,  and 
Angeomata.  XXV.  Cysts.  XXVI.  Inflammation.  XXVII.  Inflammation  of  Non-Vascular 
Tissues.  XXVIII.  Inflammation  of  Vascular  Connective  Tissues.  XXIX.  Inflammation  of 
Bloodvessels  and  Heart.  XXX.  Inflammation  of  Lymphatic  Structures.  XXXI.  Inflammation 
of  Mucous  Membranes.  XXXII.  Inflammation  of  Serous  Membranes.  XXXIII.  Inflammation 
of  the  Liver.  XXXIV.  Inflammation  of  the  Kidney.  XXXV.  Inflammation  of  the  Lungs. 
XXXVI.  Inflammation  of  Brain  and  Spinal  Cord.  XXXVII.  Changes  in  the  Blood  and  Circu- 
lation.    XXXVIII.  Thrombosis.     XXXIX.  Embolism. 


We  have  been  very  much  pleased  by  our  perusal  of 
this  little  volume.  It  is  the  onlji  one  of  the  kind  with 
which  we  are  acquainted,  and  practitioners  as  well 
as  students  will  find  it  a  very  useful  guide  ;  for  the 


information  is  up  to  the  day,  well  and  compactly  ar- 
ranged, without  being  at  all  scanty. — London  Lan- 
cet, Oct.  7,  1871. 


(IROSS  [SAMUEL  D.),  M.  D., 

^Jf^  Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

ELEMENTS    OP    PATHOLOGICAL  ANATOMY.     Third    edition, 

thoroughly  revised  and  greatly  improved.  In  one  large  and  very  handsome  octavo  volume 
of  nearly  800  pages,  with  about  three  hundred  and  fifty  beautiful  illustrations,  of  which  a 
large  number  are  from  original  drawings  ;   extra  cloth.     $4  00. 

TONES  [G.  HANDFIELD),  F.R.S.,  and  SIEVE  KING  {ED.  H.),  M.D., 

^  Asswtant  Physicians  and  Lecturers  in  St.  Mary's  Hospital. 

A  MANUAL  0F_  PATHOLOGICAL  ANATOMY.     First  American 

edition,  revised.  With  three  hundred  and  ninety-seven  handsome  wood  engravings.  In 
one  large  and  beautifully  printed  octavo  volume  of  nearly  760  pages,  extra  cloth,  $3  50. 

ARGLAY  [A.  W.),  M.  D. 

A  MANUAL  OP  MEDICAL  DIAGNOSIS;  being  an  Analysis  of  the 

Signs  and  Symptoms  of  Disease.  Third  American  from  the  second  and  revised  London 
edition.     In  one  neat  octavo  volume  of  451  pages,  extra  cloth.     ®3  50. 

I^ILLIAMS  [GHARLES  J.  B.),  M.D., 

'  '  Professor  of  Olinioal  Medicine  in  University  College,  London. 

PRINCIPLES  OF  MEDICINE.     An  Elementary  Yiew  of  the  Causes, 

Nature,  Treatment,  Diagnosis,  and  Prognosis  of  Disease;  with  brief  remarks  on  Hygienics, 
or  the  preservation  of  health.  A  new  American,  from  the  third  and  revised  London  edition. 
In  one  octavo  volume  of  about  500  pages,  extra  cloth.     $3  50. 


B 


GLUGE'S  ATLAS  OF  PATHOLOGICAL  HISTOLOGY. 
Translated,  with  Notes  and  Additions,  by  Joseph 
Leidy,  M.  J).  In  one  volume,  very  large  imperial 
quarto,  with  320  copper-plate  figures,  plain  and 
colored,  extra  cloth.     $i  00. 

SIMON'S  GENERAL  PATHOLOGY,  as  conducive  to 
the  Establishment  of  Rational  Principles  for  tho 
Prevention  and  Cure  of  Disease.  In  one  octavo 
volume  of  212  pages,  extra  cloth.     $1  25. 

SOLLY  ON  THE  HUMAN  BRAIN  ;  its  Structure,  Phy- 
siology, and  Diseases.     From  the  Second  and  much 
enlarged  London  edition.     In  one  octavo  volume 
.■JOOpages,  with  120  wood-cuts;  extra  cloth.    $2  50. 

LA  ROCHE  ON  YELLOW  FEVER,  considered  in  its 
Historical,  Pathological,  Etiological,  and  Therapeu- 


tical Relations.   In  two  large  and  handsome  octavo 
volumes,  of  nearly  1500  pages,  extra  cloth,  $7  00. 
HOLLAND'S     MEDICAL    NOTES    ANt     REFLEC- 
TIONS.    1  vol.  8vo.,  pp.  .^on,  extra  cloth.     $3  .'in 

WHATTO  OBSERVE  ATTHE  BEDSIDE  AND  AFTER 
Death  in  Medical  Cases.  Published  under  the 
authority  of  the  Loudon  Society  for  Medical  Obser- 
vation. From  the  second  London  edition.  1  vol. 
royal  12mo.,  extra  cloth.     $1  00. 

LAYCOCK'S  LECTURES  ON  THE  PRINCIPLES 
AND  Methods  of  Medical  Observation  and  Rb- 
SEARCH.  For  the  use  of  advanced  students  and 
junior  practitioners.  In  one  very  neat  royal  12mo. 
volume,  extra  cloth.    $1  00. 


JIDNGLISON,  FORBES,  TWEED  IE,  AND  GONOLLY. 

THE  CYCLOPAEDIA  OP   PRACTICAL  MEDICINE:   comprising 

Treatises  on  the  Nature  and  Treatment  of  Diseases,  Materia  Medica  and  Therapeutics, 
Diseases  of  Women  and  Children,  Medical  Jurisprudence,  &o.  &c.  In  four  large  super-royal 
octavo  volumes,  of  3254  double-columned  pages,  strongly  and  handsomely  bound  in  leather, 
$1.5;   extra  cloth,  $11. 

*^*  This  work  contains  no  less  than  four  hundred  and  eighteen  distinct  treatises,  contributed 
by  sLxty-eight  distinguished  physicians. 
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J^LINT  {A  USTIN),  M.  D., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Med.  College,  N.  Y. 

TREATISE    ON    THE    PRINCIPLES    AND    PRACTICE    OF 

MEDICINE  ;  designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  Third 
edition,  revised  and  enlarged.  In  one  large  and  closely  printed  octavo  volume  of  in02 
pages  ;  handsome  extracloth,  $6  00  ;  or  strongly  bound  in  leather,  with  raised  bands,  $7  00. 
{Lately  Pwblished.) 

By  common  consent  of  the  English  and  American  medical  press,  this  work  has  been  assigned 
to  the  highest  position  as  a  complete  and  compendious  text-book  on  the  most  advanced  condition 
of  medical  science.  At  the  very  moderate  price  at  which  it  is  offered  it  will  be  found  one  of  the 
cheapest  volumes  now  before  the  profession. 


Admirable  and  unequalled.  —  Western  Journal  of 
Medicine,  Nov.  1869. 

Dr.  Flint's  work,  though  claiming  no  higher  title 
th.in.  that  of  a  text-book,  is  really  more.  He  is  a  man 
of  large  clinical  experience,  and  his  book  is  full  of 
such  masterly  descriptions  of  diseasa  as  can  only  be 
drawn  by  a  man  intimately  acquainted  with  their 
various  forms.  It  is  not  so  long  since  we  had  the 
pleasure  of  reviewing  his  first  editioh,  and  we  recog- 
nize a  great  improvement,  especially  in  the  general 
part  of  the  work.  It  is  a  work  which  we  can  cordially 
recommend  to  our  readers  as  fully  abreast  of  the  sci- 
ence of  the  day. — Edinburgh  Med.  -Journal,  Oct.  '69. 

One  of  the  best  works  of  the  kind  for  the  practi- 
tioner, and  the  most  convenient  of  all  for  the  student. 
— Am.  Journ.  Med.  Sciences,  Jan.  1869. 

This  work,  which  stands  pre-eminently  as  the  ad- 
vance standard  of  medical  science  up  to  the  present 
time  in  the  practice  of  medicine,  has  for  its  atithor 
one  who  is  well  and  widely  known  as  one  of  the 
leading  practitioners  of  this  continent.  In  fact,  it  is 
Beldom  that  any  wor'K  is  ever  issued  from  the  pi'ess 
more  deserving  of  universal  recommendation. — J)o- 
minion  Med.  Journal,  May,  1869. 

The  third  editfbn  of  this  most  excellent  book  scarce- 
ly needs  any  commendation  from  us.  The  volume, 
as  it  stands  now,  is  really  a  marvel :  first  of  all,  it  is 


excellently  printed  and  bound — and  we  encounter 
that  luxury  of  America,  the  ready-cut  pages,  which 
the  Yankees  are  'cute  enough  to  insist  upon — nor  are 
these  by  any  means  trifles  ;  but  the  contents  of  the 
book  are  astonishing.  Not  only  is  it  wonderful  that 
any  one  man  can  have  grasped  in  his  mind  the  whole 
scope  of  medicine  with  that  vigor  which  Dr.  Fliiit 
shows,  but  the  condensed  yet  clear  way  in  whick 
this  is  done  is  a  perfect  literary  triumph.  Dr.  Flint 
Is  pre-eminently  one  of  the  strong  men,  whose  right 
to  do  this  kind  of  thing  is  well  admitted  ;  and  we  say 
no  more  than  the  truth  when  we  affirm  that  he  is 
very  nearly  the  only  living  man  that  could  do  it  with 
?nch  results  as  the  volume  before  us. — The  London 
Practitioner,  March,  1869. 

This  is  in  some  respects  the  best  text-book  of  medi- 
cine in  our  language,  and  it  is  highly  appreciated  on 
the  other  side  of  the  Atlantic,  inasmuch  as  the  fir.st 
edition  was  exhausted  in  a  few  months.  The  second 
edition  was  little  more  than  a  reprint,  but  the  present 
has,  as  the  author  says,  been  thoroughly  revised. 
Much  valuable  matter  has  been  added,  and  by  mak- 
ing the  type  smaller,  the  bulk  of  the  volume  is  not 
much  increased.  The  weak  point  in  many  American 
works  is  pathology,  but  Dr.  Flint  has  taken  peculiar 
pains  on  this  point,  greatly  to  the  value  of  the  book. 
— London  Med.  Times  and  Gazette,  Feb.  6,  1869. 


BAELOW'S  MANUAL  OF  THE  PRACTICE  OF  1  TODD'S  CLINICAL  LECTURES  ON  CERTAIN  ACUTE 
MEDICINE.  With  Additions  by  D.  F.  Condie,  Diseases.  In  one  neat  octavo  volume,  of  320  pages, 
M.  D.     1  vol.  Svo.,  pp.  600,  cloth.     $2  50.  I      extra  cloth.    $2  50. 


PA  VY  (F.  W.),  M.  D.,  F.  E.  S., 
Senior  A.sst.  Physician  to  and  Lecturer  on  Physiology,  at  Guy''s  Hospital,  &c. 

A  TREATISE  ON  THE    FUNCTION  OF  DIGESTION;  its  Disor- 

ders  and  their  Treatment.     From  the  second  London  edition.     In  one  handsome  volume, 
small  octavo,  extra  cloth,  $2  00.     {Lately  Published.) 

The  work  before  us  is  one  which  deserves  a  wide  treatise,  and  sufficiently  exhaustive  for  all  practical 

circulation.     We  know  of  no  better  guide  to  the  study  purposes. — Leavenworth  Med.  Herald,  July,  1869. 

of  digestion  and  its  disorders.— St.  Loui.^  Med.  and  ^  ^g^y  valuable  work  on  the  subject  of  which  it 

Surg.  Journal,  July  10,  1869.  treats.     Small,  yet  it  is  full  of  valuable  information. 

A  thoroughly  good  book,  being  a  careful  systematic  — Cincinnati  Med.  Repertory,  June,  1869. 


jyRINTON  {WILLIAM),  M.D.,  F.R.S. 

•^LECTURES  ON  THE  DISEASES  OF  THE  STOMACH;  with  an 

Introduction  on  its  Anatomy  and  Physiology.  From  the  second  and  enlarged  London  edi- 
tion. With  illustrations  on  wood.  In  one  handsome  octavo  volume  of  about  300  pages, 
extracloth.     $3  25. 


flHAMBERS  [T.  K.),  M.D., 

v>'  Consulting  Physician  to  St.  Mary''s  Hospital,  London,  &e. 

THE  INDIGESTIONS ;  or,  Diseases  of  the  Digestive  Organs  Functionally 

Treated.    Third  andrevised  Edition.    In  one  handsome  octavo  volume  of  333  pages,  extra 
cloth.     $3  00.      {Lately  Published.) 


So  very  large  a  proportion  of  the  patients  applying 
to  every  general  practitioner  suffer  from  some  form 
of  indigestion,  that  whatever  aids  him  in  their  man- 
agement directly  "puts  money  in  his  purse,"  and  in- 
directly does  more  than  anything  else  to  advance  his 
reputation  with  the  public.  From  this  purely  mate- 
rial point  of  view,  setting  aside  its  higher  claims  to 


merit,  we  know  of  no  more  desirable  acquisition  to 
a  physician's  library  than  the  book  before  us.  He 
who  should  commit  its  contents  to  his  memory  would 
find  its  price  an  investment  of  capital  that  returned 
him  a  most  usurious  rate  of  interest. — N.  Y.  Medical 
Gazette,  Jan.  28,  1871. 


■DY  THE  SAME  AUTHOR.     {Just  Issued.) 

RESTORATIVE  MEDICINE.  An  Harveian  Annual  Oration,  deliv- 
ered at  the  Royal  College  of  Physicians,  London,  on  June  24,  1871.  With  Two  Sequels. 
In  one  very  handsome  volume,  small  12mo.,  extra  cloth,  $1  00. 
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fJARTSHORNE  (HENRY),  M.D., 

■^J-  Profe-s.ior  of  Hygiene  in  the  University  of  Pennsylvania. 

ESSENTIALS  OP  THE  PRINCIPLES  "AND  PRACTICE  OP  MEDI- 

CINE.     A  handy-book  for  Students  and  Practitioners.     Third  edition,  revised  and  im- 
proved.    In  one  handsome  royal  ]2mo.  volume  of  487  pages,  clearly  printed  on  small  type, 
cloth,  .|2  38 ;  half  bound,  $2  63.      (Now  Ready.) 
The  very  remarkable  favor  which  has  been  bestowed  upon  this  work,  as  manifested  in  the  ex- 
haustion of  two  large  editions  within  four  years,  shows  that  it  has  successfully  supplied  a  want 
felt  by  both  student  and  practitioner  of  a  volume  which  at  a  moderate  price  and  in  a  convenient 
size  should  afford  a  clear  and  compact  view  of  the  most  modern  teachings  in  medical  practice. 
In  preparing  the  work  for  a  third  edition,  the  author  has  sought  to  maintain  its  character  by  very 
numerous  additions,  bringing  it  fully  up  to  the  science  of  the  day,  but  so  concisely  framed  that 
the  size  of  the  volume  is  increased  only  by  thirty  or  forty  pages.     The  extent  of  the  new  informa- 
tion thus  introduced  may  be  estimated  by  the  fact  that  there  have  been  two  hundred  and  sixty 
separate  additions  made  to  the  text,  containing  references  to  one  hundred  and  eighty  new  authors. 
This  little  epitome  of  medical  knowledge  has  al-  [  mulas  are  appended,  intended  as  examples  merely, 
ready  been  noticed  by  us.     It  is  a  vade  mecum  of'  not  as  guides,  for  unthinking  practitioners.     A  com- 
value,  including  in  a  short  space  most  of  what  is  es-  |  plete  index  facilitates  the  use  of  this  little  volume,  in 
sential  in  the  science  and  practice  of  medicine.     The  |  which  all  important  remedies  lately  introduced,  such 


third  edition  is  well  up  to  the  present  day  in  the 
modern  methods  of  treatment,  audin  the  use  of  newly 
discovered  drugs. — Boston  Med.  and  Surg.  Journal, 
Oct.  19,  1S71. 

Certainly  very  few  volumes  contain,  so  much  pre- 
cise information  within  so  small  a  compass. — N.  Y. 
Med.  Journal,  Nov.  1871. 

The  diseases  are  conveniently  classified;  symptoms, 
causation,  diagnosis,  prognosis,  and  treatment  are 
carefully  considered,  the  whole  being  marked  by 
briefness,  but  clearness  of  expression.     Over  250  for-  I 


as  chloral  hydrate  and  carbolic  acid,  have  received 
their  full  share  of  attention. — Am.  Journ.  of  Pharm., 
Nov.  1871. 

It  is  an  epitome  of  the  whole  science  and  practice 
of  medicine,  and  will  be  found  most  valutible  to  the 
practitioner  for  easy  reference,  and  especially  to  the 
student  in  attendance  upon  lectures,  whose  time  is 
too  much  occupied  with  many  studies,  to  consult  the 
larger  works.  Such  a  work  must  always  be  in  great 
demand. — Cincinnati  Med.  Repertory,  Nov.  1S71. 


117^4 T>S'(9iSr  [THOMAS),  M.  D.,  Sfc. 

LECTURES     ON     THE     PRINCIPLES    AND    PRACTICE    OP 

PHYSIC.     Delivered  at  King's  College,  London.     A  new  American,  froui  the  Fifth  re- 
vised and  enlarged  English  edition.     Edited,   with  additions,  and  several  hundred  illus- 
trations, by  Henry  Hartshorne,  M.D.,  Professor  of  Hygiene  in  the  University  of  Penn- 
sylvania.  In  two  large  and  handsome  Bvo.  vols.  Cloth,  S9  00  ;  leather,  $11  00.    {Justready.) 
With  the  assistance  of  Professor  George  Johnson,  his  successor  in  the  chair  of  Practice  of  Medi- 
cine in  King's  College,  the  author  has  thoroughly  revised  this  work,  and  has  sought  to  bring  it 
on  a  level  with  the  most  advanced  condition  of  the  subject.     As  he  himself  remarks  :   "  Consider- 
ing the  rapid  advance  of  medical  science  during  the  last  fourteen  years,  the  present  edition  would 
be  worthless,  if  it  did  not  differ  much  from  the  last" — but  in  the  extensive  alterations  and  addi- 
tions that  have  been  introduced,  the  effort  of  the  author  has  been,  to  retain  the  lucid  and  collo- 
quial style  of  the  lecture-room,  which  has  made  the  work  so  deservedly  popular  with  all  classes 
of  the  profession.    Notwithstanding  these  changes,  there  are  some  subjects  on  which  the  American 
reader  might  reasonably  expect  more  detailed  information  than  has  been  thought  requisite  in 
England,  and  these  deficiencies  the  editor  has  endeavored  to  supply. 

The  large  size  to  which  the  work  has  grown  seems  to  render  it  necessary  to  print  it  in  two  vol- 
umes, in  place  of  one,  as  in  the  last  American  edition.  It  is  therefore  presented  in  that  shape, 
handsomely  printed,  at  a  very  reasonable  price,  and  it  is  hoped  that  it  will  fully  maintain  the 
position  everywhere  hitherto  accorded  to  it,  of  the  standard  and  classical  representative  of  Eng- 
lish practical  medicine. 


At  length,  after  many  months  of  expectation,  we 
have  the  satisfaction  of  finding  ourselves  this  week  in 
possession  of  a  revised  and  enlarged  edition  of  Sir 
Thomas  Watson's  celebrated  Lectures.  It  is  a  sub- 
ject for  congratulation  and  for  thankfulness  that  Sir 
Thomas  Watson,  during  a  period  of  comparative  lei- 
sure, after  a  long,  laborious,  and  most  honorable  pro- 
fessional career,  while  retaining  full  possession  of  his 
high  mental  faculties,  should  have  employed  the  op- 
portunity to  submit  his  Lectures  to  a  more  thorough 
revision  than  was  possible  during  the  earlier  and 
busier  period  of  his  l,ife.  Carefully  passing  in  review 
some  of  the  most  intricate  and  important  pathological 
and  practical  questions,  the  results  of  his  clear  insight 
and  his  calm  judgment  are  now  recorded  for  the  bene- 
fit of  mankind,  in  language  which,  for  precision,  vigor, 
and  classical  elegance,  has  rarely  been  equalled,  and 
never  surpassed  The  revision  has  evidently  been 
m  jst  carefully  done,  and  the  results  appear  in  almost 
e  .ery  page. — Brit.  Med.  Journ.,  Oct.  14,  1871. 

No  words  can  convey  the  pleasurable  satisfaction 
that  we  feel  in  looking  over  the  revised  edition  of 
the  admirable  lectures  of  this  distinguished  author. 
The  earnestness  which  marked  hi.s  whole  profes- 
sional career  leads  him,  in  a  characteristic  manner, 
to  devote  his  last  leistire  hours  to  the  correction  of  his 
21'eat  classic  work.  The  lectures  are  so  well  known 
and  so  justly  appreciated,  that  it  is  scarcely  neces- 
^.iiy  to  do  more  than  call  attention  to  the  special 
advaotages  of  the  last  over  previous  editions.  In 
the  revision,  the  author  has  displayed  all  the  charms 
and  advantages  of  great  culture  and  a  ripe  experi- 
eiice  combined  with  the  soundest  judgment  and  sin- 


cerity of  purpose.  The  author's  rare  combination 
of  great  scientific  attainments  combined  with  won- 
derful forensic  eloquence  has  exerted  extraordinary 
influence  over  the  last  two  generations  of  physicians. 
His  clinical  descriptions  of  most  diseases  have  never 
been  equalled  ;  and  on  this  score  at  least  his  work 
will  live  long  in  the  future.  The  work  will  be 
sought  by  all  who  appreciate  a  great  book. — Amer. 
Journal  of  Syphilography ,  July,  1872., 

We  are  exceedingly  gratified  at  the  reception  of 
this  new  edition  of  Watson,  pre-eminently  the  prince 
of  English  authors,  on  "Practice."  We,  who  read 
the  first  edition  as  it  came  to  us  tardily  and  in  frag- 
ments through  the  "Medical  News  and  Library," 
shall  never  forget  the  great  pleasure  and  profit  we 
derived  from  its  graphic  delineations  of  disease,  its 
vigorous  style  and  splendid  English.  Maturity  of 
years,  extensive  observation,  profound  research, 
and  yet  continuous  enthusiasm,  have  combined  to 
give  us  in  this  latest  edition  a  model  of  professional 
excellence  in  teaching  with  rare  beauty  in  the  mode 
of  communication.  But  this  classic  needs  no  eulo- 
gium  of  ours.  The  selection  of  Prof.  Hartshorne  as 
the  American  editor,'is  to  us  peculiarly  gratifying, 
and  must  insure  even  larger  popularity  and  more 
general  sale  to  American  readers.  Every  guarantee 
is  thus  afforded  that  in  every  part  the  book  will  be 
found  up  to  the  times.  Will  it  do  to  repeat  the  re- 
mark we  have  seen  somewhere  :  "  No  library  caa  be 
considered  complete  without  it?"'  Although  the 
phrase  may  not  savor  of  originality,  it  is,  neverthe- 
less, most  emphatically  true. — Chicago  Med.  Journ., 
July,  1872. 


Henry  C.  Lea's  Publications — (Diseases  of  Lungs  and  Heart).     It 


VLINT  [A  US  TIN),  M.D., 

.£  Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Med.  Gollege,  N.  Y. 

A  PRACTICAL  TREATISE  ON  THE  DIAGjS^OSIS,  PATHOLOGY, 

AND  TREATMENT  OF  DISEASES  OP  THE  HEART.     Second  revised  and  enlarged 

edition.     In  one  octavo  volume  of  560  pages,  with  a  plate,  extra  cloth,  S4.     {Just  Issued.) 

The  author  has  sedulously  improved  the  opportunity  afforded  him  of  revising  this  work.   Portions 

of  it  have  been  rewritten,  and  the  whole  brought  up  to  a  level  with  the  most  advanced  condition  of 

fioience.  It  must  therefore  continue  to  maintain  its  position  as  the  standard  treatise  on  the  subject. 


Dr.  Flint  chose  a  difficult  subject  for  his  researches, 
and  has  shown  remarkable  powers  of  observation 
and  reflection,  as  well  as  great  industry,  in  his  treat- 
ment of  it.  His  book  must  be  considered  the  fullest 
and  clearest  practical  treatise  on  those  subjects,  and 
should  be  in  the  hands  of  all  practitioners  and  stu- 
dents. It  is  a  credit  to  American  medical  literature. 
— Amer.  Journ.  of  the  Med.  Sciences,  July,  1S60. 

We  question  the  fact  of  any  recent  American  author 
in  our  profession  being  more  extensively  known,  or 
more  deservedly  esteemed  in  this  country  than  Dr. 
Flint.  We  willingly  acknowledge  his  success,  more 
particularly  in  the  volume  on  diseases  of  the  heart, 
In  making  an  extended  personal  clinical  study  avail- 


able for  purposes  of  illustration,  in  connection  with 
cases  which  have  been  reported  by  other  trustworthy 
observers. — Brit,  and  For.  Med.-Chirurg.  Review. 

In  regard  to  the  merits  of  the  work,  we  have  no 
hesitation  in  pronouncing  it  full,  accurate,  and  judi- 
cious. Considering  the  present  state  of  science,  such 
a  work  was  much  needed.  It  should  be  in  the  hands 
of  every  practitioner. — Ghicago  Med.  Jonrn. 

With  more  than  pleasure  do  we  hail  the  advent  of 
this  work,  for  it  fills  a  wide  gap  on  the  list  of  text- 
books for  our  schools,  and  is,  for  the  practitioner,  the 
most  valuable  practical  work  of  its  kind. — N.  0.  Med. 
News. 


>Y  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EXPLORA- 
TION OP  THE  CHEST  AND  THE  DIAGNOSIS  OF  DISEASES  AFFECTING  THE 
RESPIRATORY  ORGANS.  Second  and  revised  edition.  In  one  handsome  octavo  volume 
of  595  pages,  extra  cloth,  $4  50. 

which  pervades  his  whole  work  lend  an  additional 
force  to  its  thoroughly  practical  character,  which, 
cannot  fail  to  obtain  for  it  a  place  as  a  standard  work 
on  diseases  of  the  respiratory  system. — London 
La7ieet,  Jan.  19,  1867. 

This  is  an  admirable  book.  Excellent  in  detail  and 
execution,  nothing  better  could  be  desired  by  the 
practitioner.  Dr.  Flint  enriches  his  subject  with 
much  solid  and  not  a  little  original  observation.— 
Ranking'' s  Abstract,  Jan.  1S67. 


Dr.  Flint's  treatise  is  one  of  the  most  trustworthy 
guides  which  he  can  consult.  The  style  is  clear  and 
distinct,  and  is  also  concise,  being  free  from  that  tend- 
ency to  over-refinement  and  unnecessary  minuteness 
which  characterizes  many  works  on  the  same  suh- 
ject.— Dublin  Medical  Press,  Feb.  6,  1867. 

The  chapter  on  Phthisis  is  replete  with  interest; 
and  his  remarks  on  the  diagnosis,  especially  in  the 
early  stages,  are  remarkable  for  their  acumen  and 
gi'eat  practical  value.  Dr.  Flint's  style  is  clear  and 
and  the  tone  of  freshness  and  originality 


J^ULLER  [HENRY  WILLIAM),  M.  D., 

■^  Physician  to  St.  George's  Hospital,  London. 

ON  DISEASES  OF  THE    LUNGS   AND   AIR-PASSAGES.     Their 

Pathology,  Physical  Diagnosis,  Symptoms,  and  Treatment.  From  the  second  and  revised 
English  edition.  In  one  handsome  octavo  volume  of  about  500  pages,  extra  cloth,  $3  50. 
Dr.  Fuller's  work  on  diseases  of  the  chest  was  so 
favorably  received,  that  to  many  who  did  not  know 
the  extent  of  his  engagements,  it  was  a  matter  of  won- 
der that  it  should  be  allowed  to  remain  three  years 
out  of  print.     Determined,  however,  to  improve  it. 


Dr.  Fuller  would  not  consent  to  a  mere  reprint,  and 


accordingly  we  have  what  might  be  with  perfect  jus- 
tice styled  an  entirely  new  work  from  his  pen,  the 
portion  of  the  work  treating  of  the  heart  and  great 
ve.'isels  being  excluded.  Nevertheless,  this  volume  is 
of  almost  equal  size  with  the  first. — London  Medieai 
Times  and  Gazette,  July  20,  1867. 


^yiLLIAMS  (C  /.  B.),  M.D., 

Senior  Consulting  Physician  to  the  Hospital  for  Consumption,  Brompton,  and 

TUILLIAMS  [CHARLES  T.),  M.D., 

Physician  to  the  Hospital  for  Consumption. 

PULMONARY  CONSUMPTION;  Its  Nature,  Varieties,  and  Treat- 

nient.     With  an  Analysis  of  One  Thousand  cases  to  exemplify  its  duration.     In  one  neat 
octavo  volume  of  about  350  pages,  extra  cloth.     {Just  Issued.)     $2  50. 


He  can  still  speak  from  a  more  enormous  experi- 
ence, and  a  closer  study  of  the  morbid  processes  in- 
volved in  tuberculosis,  than  most  living  men.  He 
owed  it  to  himself,  and  to  the  importance  of  the  sub- 
ject, to  embody  his  views  in  a  separate  woi'k,  and 
we  are  glad  that  he  has  accomplished  this  duty. 
After  all,  the  grand  teaching  which  Dr  Williams  has 
for  the  profession  is  to  be  found  in  his  therapeutical 
chapters,  and  in  the  history  of  individual  cases  ex- 
tended, by  dint  of  care,  over  ten,  twenty,  thirty,  and 
even  forty  years. — London  La'ncet,  Oct.  21,  1871. 

His  results  are  more  favorable  than  those  of  any 


previous  author;  but  probably  there  is  no  malady, 
the  treatment  of  which  has  been  so  much  improved 
within  the  last  twenty  years  as  pulmonary  consump- 
tion. To  ourselves.  Dr.  Williams's  chapters  on  Treat- 
ment are  amongst  the  most  valuable  and  attractive  in 
the  book,  and  would  alone  render  it  a  standard  work 
of  reference.  In  conclusion,  we  would  record  our 
opinion  that  Dr.  Williams's  great  reputation  is  fully 
maintained  by  this  book.  It  is  undoubtedly  one  of 
the  most  valuable  works  in  the  language  upon  any 
special  disease. — Lond.  Med.  Ti'ines  and  Gaz.,  Nov. 
4,  1871. 


LA  KOCHE  ON  PNEUMONIA.  1  vol.  8vo.,  extra 
cloth,  of  .500  pages.     Price  $3  00. 

BUCKLER  ON  FIBRO-BRONCHITIS  AND  RHEU- 
MATIC PNEUMONIA.     1  vol.  8vo.     $1  2.5. 

FISKE  FUND  PRIZE  ESSAYS  ON  CONSUMPTION.. 
1  vols vo,,  extra  cloth.    $1  00. 


SMITH  ON  CONSUMPTION  ;  ITS  EARLY  AND  RE- 
MEDIABLE STAGES.     1  voL  8vo.,  pp.  251.     $2  25. 

SALTER  ON  ASTHMA.     1  voL  8vo.     $2  50. 

WALSHE  ON  THE  DISEASES  OF  THE  HEART  AND 
GREAT  VESSELS.  Third  American  edition.  la 
1  vol.  8vo.,  420  pp.,  cloth.    $3  00. 
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Henry  C.  Lea's  Publications — {Practice  of  Medicine). 


A 


POBERTS  (  WILLIABI),  31.  D., 

Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine,  &e. 

PRACTICAL  TREATISE    ON  URINARY  AND   RENAL   DIS- 

EASES,  including  Urinary  Deposits.    Illustrated  by  numerous  cases  and  engravine'S.    Sec- 
ond American,  from  the  Second  Revised  and  Enlarged  English  Edition.     In    one  very 
handsome  octavo  volume.     (Jicst  Ready.) 
Without  increasing  greatly  the  size  of  the  volume,  the  author  has  subjected  it  to  a  very  tho- 
rough revision  and  has  sought  to  embody  in  it  the  results  of  the  latest  experience  and  investiga- 
tions.    A  large  number  of  new  wood-cuts  have  been  introduced,  as  also  a  colored  plate  represent- 
ing the  appearance  of  the  different  varieties  of  urine.     In  every  respect  it  is  therefore  presented 
as  worthy  to  retain  the  position  which  it  has  acquired  as  a  leading  authority  on  a  large,  import- 
ant, and  perplexing  class  of  affections. 

A  few  notices  of  the  first  edition  are  appended. 


The  plan,  it  will  thus  be  seen,  is  very  complete, 
and  the  manner  in  which  it  has  been  carried  out  is 
in  the  highest  degree  satisfactory.  The  characters 
of  the  dift'erent  deposits  are  very  well  described,  and 
the  microscopic  appearances  they  present  are  illus- 
trated by  numerous  well  executed  engravings.  It 
only  remains  to  us  to  strongly  recommend  to  our 
readers  Dr.  Roberts's  work,  as  containing  an  admira- 
ble resume  of  the  present  state  of  knowledge  of  uri- 
nary diseases,  and  as  a  safe  and  reliable  guide  to  the 
clinical  observer. — Edinburgh  Med.  Journal. 

The  most  complete  and  practical  treatise  upon  renal 
diseases  we  have  examined.   It  is  peculiarly  adapted 


to  the  wants  of  the  majority  of  American  practition- 
ers from  its  clearness  and  simple  announcement  of  the 
facts  in  relation  to  diagnosis  and  treatment  of  urinary 
disorders,  and  contains  in  condensed  form  the  investi- 
gations of  Bence  Jones,  Bird,  Beale,  Hassall,  Front, 
and  a  host  of  other  well-known  writers  upon  this 
subject.  The  characters  of  urine,  physiological 
and  pathological,  as  indicated  to  the  naked  eye  as 
well  as  by  microscopical  and  chemical  investiga- 
tions, are  concisely  represented  both  by  description 
and  by  well  executed  engravings.  —  Gincinnati 
Journ.  of  Med. 


JDASHAM  (  W.  R.),  M.  D., 

J-^  Senior  Physician  to  the  Westminster  Hospital,  &c. 

RENAL  DISEASES :  a  Clinical  Guide  to  their  Diagnosis  and  TreatineDt. 

With  illustrations.     In  one  neat  royal  12mo.  volume  of  304  pages.    $2  00.     {Just  Issued.) 


Tbe  chapters  on  diagnosis  and  treatment  are  very 
good,  and  the  student  and  young  practitioner  will 
find  them  full  of  valuable  practical  hints.  The  third 
part,  on  the  urine,  is  excellent,  and  we  cordially 
recommend  its  perusal.  The  author  has  arranged 
his  matter  in  a  somewhat  novel,  and,  we  think,  use- 
ful form.  Here  everything  can  be  easily  found,  and, 
what  is  more  important,  easily  read,  for  all  the  dry 
details  of  larger  books  here  acquire  a  new  interest 
from  the  author's  arrangement.  This  part  of  the 
book  is  full  of  good  work. — Brit,  and  For.  Medico- 
Chirurgical  Revieio,  July,  1870. 

The  easy  descriptions  and  compact  modes  of  state- 


ment render  the  book  pleasing  and  convenient. — Am. 
Journ.  Med.  Sciences,  July,  1870. 

A  book  that  we  believe  will  be  found  a  valuable 
assistant  to  the  practitioner  and  guide  to  the  student. 
— Saltim,ore  Med.  Journal,  July,  1870. 

The  treatise  of  Dr.  Basham  differs  from  the  rest  in 
its  special  adaptation  to  clinical  stndy,  and  its  con- 
densed and  almost  aphorismal  style,  which  makes  it 
easily  read  and  easily  understood.  Besides,  the 
author  expresses  some  new  views,  which  are  well 
worthy  of  consideration.  The  volume  is  a  valuabl-e 
addition  to  this  department  of  knowledge. — Pacific 
Med.  and  Surg.  JoiLrnal,  July,  1870. 


J 


BIORLAND  ON   RETENTION  IN  THE   BLOOD  OF  THE  ELEMENTS  OF  THE  URINARY    SECRETION. 
1  vol.  8vo.,  extra  cloth.    75  cents. 

'ONES  [0.  HANDFIELD),  M.  D., 

Physician  to  St.  Mary's  Hospital,  &c. 

CLINICAL    OBSERVATIONS 

DISORDERS.     Second  American  Edition._ 
extra  cloth,  $.S  25. 

Taken  as  a  whole,  the  work  before  us  furnishes  a 
short  but  reliable  account  of  the  pathology  and  treat- 
ment of  a  class  of  very  common  but  certainly  highly 
obscure  disorders.  The  advanced  student  will  find  it 
a  rich  mine  of  valuable  facts,  while  the  medical  prac- 
titioner will  derive  from  it  many  a  suggestive  hint  to 
aid  him  in  the  diagnosis  of  "nervou.s  cases,"  and  in 
determining  the  true  indications  for  their  ameliora- 
tion or  cure. — Am.er.  Journ.  Med.  Sci.,  Jan.  1867. 


ON    EUNCTIONAL   NERVOUS 

In  one  handsome  octavo  volume  of  348  pages, 

We  must  cordially  recommend  it  to  the  profession 
of  this  country  as  supplying,  in  a  great  measure,  a 
deficiency  which  exists  in  the  medical  literature  of 
the  English  language.— i^^ew  York  Med.  Journ.,  April, 
1867. 

The  volume  is  a  most  admirable  one — full  of  hints 
and  practical  suggestions.  —  Canada  Med.  Journal, 
April,  1867. 


JiV  DISEASES  OF  THE  SPINAL  COLUMN  AND  OF  THE  NERVES. 
By  C.  B.  Radcliff,  M.  D.,  and  others.     1  vol.  8vo.,  extra  cloth,  $1  50. 


yLADE  (D.  D.),  M.D. 

DIPHTHERIA ;  its  Nature  and  Treatment,  witli  an  account  of  the  His- 
tory of  its  Prevalence  in  various  Countries.  Second  and  revised  edition.  In  one  neat 
royal  12mo.  volume,  extra  cloth.     $1  25. 


UDSON  [A.),  M.  D.,  M.  R.  L  A., 

Physician  to  the  Meath  Hospital. 

LECTURES  ON  THE   STUDY 

Cloth,  $2  50. 


OE  FEVER.     In  one  vol.  8vo.,  extra 


'^YONS  {ROBERT  D.),  K.  C.  G. 
A  TREATISE  ON  FEVER;  or,  Selections  from  a  Course  of  Lectures 

on  Fever.    Being  part  of  a  Course  of  Theory  and  Practice  of  Medicine, 
volume,  of  362  pages,  extra  cloth.     $2  26. 


In  one  neat  octavo 
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jy  UMSTE AD  {FREEMAN  J.),  M.D., 

■^-^        Professor  of  Venereal  Diseases  at  the  Col.  of  Phys.  and  Surg.,  New  York,  &e. 

THE   PATHOLOGY   AND   TREATMENT   OF   VENEREAL  DIS- 

EASES.     Including  the  results  of  recent  investigations  upon  the  subject.     Third  edition, 

revised  and  enlarged,  with  illustrations.     In  one  large  and  handsome  octaTO  volume  of 

over  700  pages,  extra  cloth,  $5  00  ;  leather,  $6  00.     (Just  Issued.) 

In  preparing  this  standard  work  again  for  the  press,  the  author  has  subjected  it  to  a  very 

thorough  revision.     Many -portions  have  been  rewritten,  and  much  new  matter  added,  in  order  to 

bring  it  completely  on  a  level  with  the  most  advanced  condition  of  syphilography,  but  by  careful 

compression  of  the  test  of  previous  editions,  the  work  has  been  increased  by  only  sixty-four  pages. 

The  labor  thus  bestowed  upon  it,  it  is  hoped,  will  insure  for  it  a  continuance  of  its  position  as  a 

complete  and  trustworthy  guide  for  the  practitioner. 


It  is  the  most  complete  book  with  which  we  are  ac- 
quainted in  the  language.  The  latest  views  of  the 
best  authorities  are  put  forward,  and  the  information 
Is  well  arranged — a  great  point  for  the  student,  and 
still  moie  for  the  practitioner.  The  subjects  of  vis- 
ceral syphilis,  syphilitic  affections  of  the  eyes,  and 
the  treatment  of  syphilis  by  repeated  inoculations,  are 
very  fully  discussed. — London  Lancet,  Jan.  7,  1871. 

Dr.  Bumstead's  work  is  already  so  universally 
Jrnown  as  the  best  treatise  iu  the  English  language  on 
venereal  diseases,  that  it  may  seem  almost  superflu- 
ous to  say  more  of  it  than  that  a  new  edition  has  been 
issued.  But  the  author's  industry  has  rendered  this 
new  edition  virtually  a  new  work,  and  so  merit*  as 


(lULLERIER  {A.),  ayid 

^  Surgeon  to  the  Hdpital  du  Midi. 


much  special  commendation  as  if  its  predecessors  bad 
not  been  published.  As  a  thoroughly  practical  book 
on  a  class  of  diseases  which  form  a  large  share  of 
nearly  every  physician's  practice,  the  volume  before 
us  is  bv  far  the  best  of  which  we  have  knowledge. — 
N.  ¥.  Medical  Gazette,  Jan.  28,  1871. 

It  is  rare  in  the  history  of  medicine  to  find  any  one 
book  which  contains  all  that  a  practitioner  needs  to 
know;  while  the  possessor  of  "Bumstead  on  Vene- 
real" has  no  occasion  to  look  outside  of  its  covers  for 
anything  practical  connected  with  the  diagnosis,  his- 
tory, or  treatment  of  these  affections. — JV.  Y.  Medical 
Journal,  March,  1871. 


nUMSTEAD  {FREEMAN  J.), 

-*-'       Professor  of  Venereal  Diseases  in  the  College  of 
Physicians  and  Surgeons,  N.  Y. 

AN    ATLAS    OF   VENEREAL   DISEASES.      Translated   and    Edited   by 

Freeman  J.  Bumstead.     In  one  large  imperial  4to.  volume  of  328  pages,  double-eolumna, 
with  26  plates,  containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of 
life;  strongly  bound  in  extra  cloth,  $17  00 ;  also,  in  five  parts,  stout  wrappers  for  mailing,  at 
$3  per  part.     (Lately  Fuhlished.) 
Anticipating  a  very  large  sale  for  this  work,  it  is  offered  at  the  very  low  price  of  Three  Dol- 
IjAes  a  Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this  department  of  prac- 
tice.    Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without  delay. 
A  specimen  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  25  cents. 


We  wish  for  once  that  our  province  was  not  restrict- 
ed to  methods  of  treatment,  that  we  might  say  some- 
thing of  the  exquisite  colored  plates  in  this  volume. 
— London  Practitioner ,  May,  1869. 

As  a  whole,  it  teaches  all  that  can  be  taught  by 
means  of  plates  and  print. — London  Lancet,  IMarch 
13,  1869. 

Superior  to  anything  of  the  kind  ever  before  issued 
on  this  continent. — Canada  Med.  Journal,  March,  '69. 

The  practitioner  who  desires  to  understand  this 
branch  of  medicine  thoroughly  should  obtain  this, 
the  most  complete  and  best  work  ever  published. — 
Dominion  Med.  Journal,  May,  1869. 

This  is  a  work  of  master  hands  on  both  sides.  M. 
Cullerier  is  scarcely  second  to,  we  think  We  may  truly 
say  is  a  peer  of  the  illustrious  and  venerable  Ricord, 
while  in  this  country  we  do  not  hesitate  to  say  that 
Dr.  Bumstead,  as  an  authority,  is  without  a  rival. 
Assuring  our  readers  that  these  illustrations  tell  the 
whole  history  of  venereal  disease,  from  its  inception 
to  its  end,  we  do  not  know  a  single  medical  work, 
which  for  its  kind  is  more  necessary  for  them  to  have. 
— California  Med.  Oazette,  March,  1869. 

The  most  splendidly  illustrated  work  in  the  lan- 
guage, and  in  our  opinion  far  more  useful  than  the 
French  original. — Am.  Journ.  Med.  Sciences,  Jan. '69. 


The  fifth  and  concluding  numher  of  this  magnificent 
work  has  reached  us,  and  we  have  no  hesitation  in 
saying  that  its  illustrations  surpass  those  of  previous 
nnmb^ts.— Boston  Med.  and  Surg.  Journal,  Jan.  li, 
1869. 

Other  writers  besides  M.  Cullerier  have  given  us  a 
good  account  of  the  diseases  of  which  he  treats,  but 
no  one  has  furnished  us  with  such  a  complete  series 
of  illustrations  of  the  venereal  diseases.  There  is, 
however,  an  additional  interest  and  value  possessed 
by  the  volume  before  us  ;  for  it  is  an  American  reprint 
and  translation  of  M.  CuUorier's  work,  with  inci- 
dental remarks  by  one  of  the  most  eminent  American 
syphilographers,  Mr.  Bumstead.  The  letter-press  is 
chiefly  M.  CuUerier's,  but  every  here  and  there  a  few 
linef  or  sentences  are  introduced  by  Mr.  Bumstead; 
and,  as  M.  Cullerier  is  a  unicist,  while  Mr.  Bumstead 
is  a  dualist,  this  method  of  treating  the  subject  adds 
very  much  to  its  interest.  By  this  means  a  liveliness 
is  imparted  to  the  volume  which  many  other  treatises 
sorely  lack.  It  is  like  reading  the  report  of  a  conver- 
sation or  debate  ;  for  Mr.  Bumstead  often  finds  occa- 
sion to  question  M. CuUerier's  statements  or  inferences, 
and  this  he  does  in  a  short  and  forcible  way  which 
helps  to  keep  up  the  attention,  and  to  make  the  book 
a  very  readable  one. — Brit,  and  For.  Medico-Ohir. 
Seview,  July,  1869. 


II' 


ILL  {BERKELEY), 

Surgeon  to  the  Lock  Hospital,  London. 


ON  SYPHILIS  AND  LOCAL 

one  handsome  octavo  volume  ;  extra  cloth 

Bringing,  as  it  does,  the  entire  literature  of  the  dis- 
sase  down  to  the  present  day,  and  giving  with  great 
ibility  the  results  of  modern  research,  it  is  in  every 
respect  a  most  desirable  work,  and  one  which  should 
find  a  place  iu  the  library  of  every  surgeon. — Cali- 
fornia Med.  Gazette,  June,  1S69. 

Considering  the  scope  of  the  book  and  the  careful 
attention  to  the  manifold  aspects  and  details  of  its 
subject,  it  is  wonderfully  concise.  All  these  qualities 
render  it  an  especially  valuable  book  to  the  beginner. 


In 


CONTAGIOUS  DISORDERS. 

,  $3  25.      {Lately  Published.) 
to  whom  we  would   most  earnestly  recommend   its 
study ;  while  it  is  no  less  useful  to  the  practitioner.— 
St.  Louis  Med.  and  Surg.  Journal,  May,  1869. 

The  most  convenient  and  ready  book  of  reference 
we  have  met  with.— iV.  Y.  Med.  Record,  May  1,1869. 

_  Most  admirably  arranged  for  both  student  and  prac- 
titioner, no  other  work  on  the  subject  equals  it ;  it  Is 
more  simple,  more  easily  studied. — Buffalo  Med.  and 
Surg,  Journal,  March,  1869. 


LALLEBIAND    AND    WILSON    ON    THE    CAUSES 
SYMPTOMS,    AND    TREATMENT    OF    SPEKMA- 


TORRHCEA.     In  one  vol.  8vo.,  of  about  400  pp., 
cloth,  $2  75. 
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W/L>S'(9iV  ( ERASM ITS),  F.R. S. 

ON  DISEASES  OF  THE  SKIN.     With  Illustrations  on  wood.    Sev- 

enth  American,  from  the  sisth  and  enlarged  English  edition.     In  one  large  octavo  yolume 
of  over  800  pages,  $5.     (Lately  Published.) 

A   SERIES   OF   PLATES   ILLUSTRATING  "WILSON   ON   DIS- 
EASES OP  THE  SKIN ;"  consisting  of  twenty  beautifully  executed  plates,  of  which  thir- 
teen are  exquisitely  colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Skin, 
and  embracing  accurate  representations  of  about  one  hundred  varieties  of  disease,  most  of 
them  the  size  of  nature.     Price,  in  extra  cloth,  $5  50. 
Also,  the  Text  and  Plates,  bound  in  one  handsome  volume.     Extra  cloth,  $10. 
The  industry  and  care  with  which  the  author  has  revised  the  present  edition  are  shown  by  the 
fact  that  the  volume  has  been  enlarged  by  more  than  a  hundred  pages.     In  its  present  improved 
form  it  will  therefore  doubtless  retain  the  position  which  it  has  acquired  as  a  standard  and  classical 
authority,  while  at  the  same  time  it  has  additional  claims  on  the  attention  of  the  profession  as 
the  latest  and  most  complete  work  on  the  subject  in  the  English  language. 


Such  a  work  as  the  one  hefore  us  is  a  most  capital 
and  acceptable  help.  Mr.  Wilson  has  long  been  "held 
as  high  authority  in  this  department  of  medicine,  and 
his  hook  on  diseases  of  the  skin  has  long  been  re- 
garded as  one  o:  the  best  text-books  extant  on  the 
suhject.  The  present  edition  is  carefully  prepared, 
and  brought  up  in  its  revision  to  the  present  time.  In 
this  edition  we  have  also  included  the  beautiful  series 
of  plates  illustrative  of  the  text,  and  in  the  last  edi- 
tion published  separately.  There  are  twenty  of  these 
plates*  nearly  all  of  them  colored  to  natui-e,  and  ex- 
hibiting with  great  fidelity  the  various  groups  of 
diseases  treated  of  in  the  body  of  the  work. — Cin- 
cinnati Lancet,  June,  1SS3. 

No  one  treating  skin  diseases  should  be  without 
a  copy  of  this  standard  work. —  Canada  Lancet. 
August,  1863. 

^Y  THE  SAME  AUTHOR.  

THE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE  and  Dis- 

BASES  OF  THE  SKIN.    In  One  very  handsome  royal  12mo.  volume.    $3  50.    {Lately  Issued.) 


We  can  safely  recommend  it  to  the  profession  as 
the  best  work  on  the  subject  now  in  existence  ia 
the  English  language. — Medical  Times  and  6fazette. 

Mr.  Wilson's  volume  is  an  excellent  digest  of  the 
actual  amount  of  knowledge  of  cutaneous  diseases  ; 
it  includes  almost  every  fact  or  opinion  of  importance 
connected  with  the  anatomy  and  pathology  of  tha 
skin. — British  and  Foreign  Medical  Review. 

Tliese  plates  are  very  accurate,  and  are  executed 
with  an  elegance  and  taste  which  are  highly  credit.able' 
to  the  artistic  skill  of  the  American  artist  who  executed 
them. — St.  Louis  Med.  Joxn-nal. 

Tlie  drawings  are  very  perfect,  and  the  finish  and 
coloring  artistic  and  correct;  the  volume  is  an  indis- 
pensable companion  to  the  book  it  illustrates  and 
completes. — Charleston  Medical  Journal. 


J^ELIGAN  {J.  MOORE),  31. D.,  M.R.I. A. 

A    PRACTICAL    TREATISE    ON    DISEASES    OF    THE    SKIN. 

Fifth  American,  from  the  second  and  enlarged  Dublin  edition  by  T.  W.  Belcher,  M.  D. 
In  one  neat  royal  12mo.  volume  of  462  pages,  extra  cloth.     $2  25. 

Fnlly  equal  to  all  the  requirements  of  students  and 
young  practitioners.  It  is  a  work  that  h,as  stood  its 
ground,  that  was  worthy  the  reputation  of  the  au- 


thor, and  the  high  position  of  which  has  been  main- 
tained by  its  learned  editor. — Dublin  Med.  Press  and 
Circular,  Nov'.  17,  1S69. 

Of  the  remainder  of  the  work  we  have  nothing  be- 
yond unqualified  commendation  to  offer.  It  is  so  far 
the  most  complete  one  of  its  size  that  has  appeared, 
and  for  the  student  there  can  be  none  which  can  com- 
pare with  it  in  practical  value.  All  the  late  disco- 
vei'ies  in  Dermatology  have  been  duly  noticed^and 
their  value  justly  estimated;  in  a  word,  the  work  is 
or  THE  SAME  AUTHOR.  — 


fully  up  to  the  times,  and  is  thoroughly  stocked  with 
most  valuable  information. — New  York  Med.  Record, 
Jan.  15,  1S67. 

This  instructive  little  volume  appears  once  more. 
Since  the  death  of  its  distinguished  author,  the  study 
of  skin  disea,ses  has  been  considerably  advanced,  and 
the  results  of  these  investigations  have  been  added 
by  the  present  editor  to  the  original  work  of  Dr.  Neli- 
gan.  This,  however,  has  not  so  far  increased  its  bulk 
as  to  destroy  its  reputation  as  the  most  convenient 
manual  of  diseases  of  the  skin  that  can  be  procured 
by  the  student. — Chicago  Med.  Journal,  Dec.  1866. 


ATLAS   OF   CUTANEOUS   DISEASES.     In  one  beautiful  quarto 

volume,  with  exquisitely  colored  plates,  &c.,  presenting  about  one  hundred  varieties  of 
Extra  cloth,  $5  50. 

inclined  to  consider  it  a  very  superior  work,  com- 
bining accurate  verbal  description  with  sound  views 
of  the  pathology  and  treatment  of  eruptive  diseases. 
— Glasgow  Med.  Jov,rnal. 

A  eompend  which  will  very  much  aid  the  practi- 
tioner in  this  dliucult  branch  of  diagnosis  Taken 
with  the  beautiful  plates  of  the  Atlas,  which  are  re- 
markable for  their  accuracy  and  beauty  of  coloring, 
it  constitutes  a  very  valuable  addition  to  the  library 
of  a  practical  man. — Buffalo  Med.  Journal. 


disease 
The  diagnosis  of  eruptive  disease,  however,  under 
all  circumstances,  is  very  difficult.  Nevertheless, 
Dr.  Neligan  has  certainly,  "asfar  as  pos.sible,"  given 
a  faithful  and  accurate  representation  of  this  class  of 
diseases,  and  there  can  be  no  doubt  that  these  plates 
will  be  of  great  use  to  the  student  and  practitioner  in 
drawing  a  diagncsis  as  to  the  class,  order,  and  species 
to  which  the  particular  case  may  belong.  While 
looking  over  the  "Atlas"  we  have  been  induced  to 
examine  also  the  "Practical  Treatise,"  and  we  are 


TTILLIER  (THOMAS),  M.D., 

-*■-*■  Physician  to  the  Skin  Department  of  University  College  Hospital,  &o. 

HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Practitioners. 

Second  American  Edition.     In  one  royal  12mo.  volume  of  358  pp.     With  Illustrations. 
Extra  cloth,  $2  25. 

We  can  conscientiously  recommend  it  to  the  stu- 1  It  is  a  concise,  plain,  practical  treatise  on  the  vari- 
dent;  the  style  is  clear  and  pleasant  to  read,  the  ous  diseases  of  the  skin  ;  just  such  a  work,  indeed, 
matter  is  good,  and  the  descriptions  of  disease,  with  as  was  much  needed,  both  by  medical  students  and 
the  modes  of  treatment  recommended,  are  frequently  practitioners.  —  Chicago  Me'dioal  Examiner,  May, 
illustrated  with  well-recorded  cases. — London  Med.  1865 
Tvmes  and  Gazette,  April  1,  1865.  1 
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UMITH  {J.  LE  WIS),  M.  D., 

*^  Professor  of  Morbid  Anatomy  in  the  Bellevue  Hospital  Med.  Onllege,  N.  Y. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

CHILDKEN.     Second  Edition,  revised  and  greatly  enlarged.     In  one  handsome  ootavo 
volume  of  742  pages,  extra  cloth,  $5;  leather,  $6.     {Now  Heady.) 
From  the  Preface  to  the  Second  Edition. 

In  presenting  to  the  profession  the  second  edition  of  his  work,  the  author  gratefully  acknow- 
ledges the  favorable  reception  accorded  to  the  first.  He  has  endeavored  to  merit  a  continuance 
of  this  approbation  by  rendering  the  volume  much  more  complete  than  before.  Nearly  twenty 
additional  diseases  have  been  treated  of,  among  which  may  be  named  Diseases  Incidental  to 
Birth,  Rachitis,  Tuberculosis,  Scrofula,  Intermittent,  Remittent,  and  Typhoid  Fevers,  Chorea, 
and  the  various  forms  of  Paralysis.  Many  new  formulas,  which  experience  has  shown  to  be 
useful,  have  been  introduced,  portions  of  the  text  of  a  less  practical  nature  have  been  con- 
densed, and  other  portions,  especially  those  relating  to  pathological  histology,  have  been 
rewritten  to  correspond  with  recent  discoveries.  Every  effort  has  been  made,  however,  to  avoid 
an  undue  enlargement  of  the  volume,  but,  notwithstanding  this,  and  an  increase  in  the  size  of 
the  page,  the  number  of  pages  has  been  enlarged  by  more  than  one  hundred. 

227  West  49th  Street,  New  York,  April,  1872. 

The  work  will  be  found  to  contain  nearly  one-third  more  matter  than  the  previous  edition,  and 
it  is  confidently  presented  as  in  every  respect  worthy  to  be  received  as  the  standard  American 
text-book  on  the  subject. 

Ejninently  practical  as  well  as  judicious  in  its 
teachings. — Cincinnati  Lancet  and  Obs.,  July,  1S72. 

A  standard  work  that  leaves  little  to  be  desired. — 
India.na  Journal  of  Medicine,  July,  1S72. 

We  know  of  no  hook  on  this  subject  that  we  can 
more  cordially  recommend  to  the  medical  student 
and  the  practitioner. — Cincinnati  Clinic,  June  29,  '72. 


We  regard  it  as  superior  to  any  other  single  work 
on  tlie  diseases  of  infancy  and  childhood. — Detroit 
Rev.  of  Med.  and  Pharmacy,  Aug.  1S72. 

We  confess  to  increased  enthusiasm  in  recommend- 
ing this  second  edition. — St.  Louis  Med.  and  Sitrg. 
Journal,  Aug.  1S72. 


pONDIE  {D.  FRANCIS),  M.D. 

A  PRACTICAL  TREATISE  OX  THE  DISEASES  OF  CHILDREI^. 

Sixth  edition,  revised  and  augmented.     In  one  large  octavo  volume  of  nearly  800  closely- 
printed  pages,  extra  cloth,  $5  25  ;  leather,  $6  25.       {Lately  Issued.) 
The  present  edition,  which  is  the  sixth,  is  fully  up  I  teachers.     As  a  whole,  however,  the  work  is  the  best 
to  the  times  in  the  discussion  of  all  those  points  in  the  |  American  one  that  we  have,  and  in  its  special  adapta- 
pathology  and  treatment  of  infantile  diseases  which     Hon   to  American  practitioners  it  certainly  has   no 
have  beenhroughtforward  by  the  German  and  French  |  equal.  —  New  YorK  Med.  Record,  Mai'ch  2,  1S68. 


WEST  [CHARLES),  M.D., 

'  '  Physician  to  the  Hospital  for  Sick  Children,  &o. 

LECTURES  ON   THE   DISEASES   t)P   INFANCY  AND  CHILD- 

HOOD.  Fourth  American  from  the  fifth  revised  and  enlarged  English  edition.  In  one 
large  and  handsome  octavo  volume  of  656  closely-printed  pages.  Extra  cloth,  $4  50; 
leather,  $5  50. 

Of  all  the  English  writers  on  the  diseases  of  chil- )  living  authorities  in  the  difficult  department  of  medi- 
dren,  there  is  no  one  so  entirely  satisfactory  to  us  as  j  cal  science  in  which  he  is   most  widely  known. — 
Dr.  West.    For  years  we  have  held  his  opinion  as  I  Boston  Med.  and  Sitrg.  Journal,  April  26,  1366. 
judicial,  and  have  regarded  him  as  one  of  the  highest  | 


or  THE  SAME  AUTHOR.     {Just  Ready.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 

HOOD;  being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of  Lon- 
don, in  March,  1871.     In  one  volume,  small  12mo.,  extra  cloth,  $1  00. 


& 


WITH  [E USTA CE),  M.  D., 

Physician  to  the  NortJiwest  London  Free  Dispensary  for  SicJc  Children. 

A  PRACTICAL  TREATISE   ON   THE  WASTING   DISEASES  OF 

INFANCY  AND  CHILDHOOD.     Second  American,  from  the  second  revised  and  enlarged 
English  edition.     In  one  handsome  octavo  volume,  extra  cloth,  $2  50.     {Noiv   Ready.) 


This  is  in  every  way  an  admirable  book.  The 
modest  title  which  the  author  has  chosen  for  it  scarce- 
ly conveys  an  adequate  idea  of  the  many  subjects 
upon  which  it  treats.  Wasting  is  so  constant  an  at- 
tendant upon  the  maladies  of  childhood,  that  a  trea- 
tise upon  the  wasting  diseases  of  children  must  neces 
sarily  embrace  the  consideration  of  many  affections 
of  which  it  is  a  symptom  ;  and  this  is  excellently  well 
done  by  Dr.  Smith.     The  book  might  fairly  be  de- 


scribed as  a  practical  handbook  of  the  common  dis- 
eases of  children,  so  numerous  are  the  affections  con- 
sidered either  collaterally  or  directly.  We  are 
acquainted  with  no  safer  guide  to  the  treatment  of 
children's  diseases,  and  few  works  give  the  insight 
into  the  physiological  and  other  peculiarities  of  chil- 
dren that  Dr.  Smith's  book  does. — Brit.  Med.  Journ., 
April  S,  1871. 


/lUERSANT  {P.),M.D., 

Honorary  Surgeon  to  the  Hospital  for  Sick  Children,  Paris. 

SURGICAL  DISEASES  OF  INFANTS  AND  CHILDREN.     Trans- 

lated  by  R.  J.  Dunglison,  M.  D.     In  one  neat  octavo  volume.     {In  December.) 

DEWEES  ON  THE  PHYSICAL  AND  MEDICAL  TEEATMENT  OF  CHILDREN.     Eleventh  edition.     1  vol. 
8vo.  of  5tI:8  pages.    $2  80. 
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ffHOMAS  {T.  GAILLARD),  M.  D., 

■*•  Professor  of  Obstetrics,  &c.  in  the  College  of  Physicians  and  Stirgeons,  N.  Y.,  &o. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.    Third 

edition,  enlarged  and  thoroughly  revised.  In  one  large  and  handsome  octavo  volume  of 
784  pages,  with  246  illustrations.  Cloth,  $5  00;  leather,  $6  00.  {Noiv  Ready.) 
The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  another  edition  of 
this  work  to  render  it  worthy  a  continuance  of  the  very  remarkable  favor  with  which  it  has  been 
received.  Every  portion  has  been  subjected  to  a  conscientious  revision,  several  new  chapters 
have  been  added,  and  no  labor  spared  to  make  it  a  complete  treatise  on  the  most  advanced  con- 
dition of  its  important  subject.  The  present  edition  therefore  contains  about  one-third  more 
matter  than  the  previous  one,  notwithstanding  which  the  price  has  been  maintained  at  the  former 
very  moderate  rate,  rendering  this  one  of  the  cheapest  volumes  accessible  to  the  profession. 


As  c  )m  pared  with  the  first  edition,  five  new  chap- 
ters on  dysmenori-hoea,  peri-uterine  fluid  tumors, 
composite  tumors  of  the  ovary,  solid  tumors  of  the 
ovary,  and  chlorosis,  have  been  added.  Twenty- 
seven  additional  wood-cuts  have  been  introduced, 
many  subjects  have  been  subdivided,  and  all  have 
received  important  interstitial  increase.  In  fact,  the 
book  has  been  practically  rewritten,  and  greatly  in- 
creased iu  value.  Briefly,  we  may  say  that  we  know 
of  no  book  which  so  completely  and  concisely  repre- 
sents the  present  state  of  gyujecology  ;  none  so  full 
of  well-digested  and  reliable  teaching  ;  none  which 
bespeaks  an  author  more  apt  in  research  and  abun- 
dant in  resources.— iV^.  Y.  Med.  Record,  May  1, 1872. 

We  should  not  be  doing  our  duty  to  the  profession 
did  we  not  tell  those  who  are  unacquainted  with  the 
book,  how  much  it  is  valued  by  gynaecologists,  and 
how  it  is  in  many  respects  one  of  the  best  text-books 
on  the  subject  we  possess  in  our  language.  We  have 
no  hesitation  in  recommending  Dr.  Thomas's  work  as 
one  of  the  most  complete  of  its  kind  ever  published. 
It  should  be  in  the  possession  of  every  practitioner 
for  reference  and  for  study.— i/07ido?i  Lancet,  April 
27,  1872. 

The  extended  notice  of  this  highly  meritorious  work 
by  this  journal,  on  the  issue  of  the  first  edition  in 
186S,  as  well  as  the  second  edition  which  soon  fol- 
lowed, renders  it  quite  superfluous  for  us  to  do  more 
at  present  than  to  call  the  attention  of  our  readers  to 
the  fact  of  the  issue  of  the  third  edition  in  the  short 
period  of  three  years,  although  the  former  editions 
were  large.  This  fact  indicates  more  certainly  the 
favorable  estimate  by  the  profession  at  large  than  any 
other  testimony  possible  to  adduce.  Our  author  is 
not  one  of  those  whose  views  "never  change."  On 
the  contrary,  they  have  been  modified  in  many  par- 
ticulars to  accord  with  the  progress  made  in  this 
department  of  medical  science :  hence  it  has  the  fresh- 
ness of  an  entirely  new  work.  No  general  practi- 
tiooer  can  aff'ord  to  be  without  it.— St.  Louis  Med. 
and  Surg.  ■Journal,  May,  1872. 

We  are  free  to  say  that  we  regard  Dr.  Thomas  the 
best  American  authority  on  di.seases  of  women.  Seve- 
ral others  have  written,  and  written  well,  but  none 
have  so  cleaiiy  and  carefully  arranged  their  text  and 


instruction  as  Dr.  Thomas. — Cincinnati  Lancet  and 
Observer,  May,  1872. 

If  the  excellence  of  a  work  is  to  be  judged  by  its 
rapid  sale,  this  one  must  take  precedence  of  all  others 
upon  the  same,  or  kindred  subjects,  as  evidenced  in 
the  short  time  from  its  first  appearance,  in  which  a 
new  edition  is  called  for,  resulting,  as  we  are  informed, 
from  the  exhaustion  of  the  previous  large  edition.  We 
deem  it  scarcely  neoessery  to  recommend  this  work 
to  physicians  as  it  is  now  widely  known,  and  most 
of  them  already  possess  it,  or  will  certainly  do  so. 
To  students  we  unhesitatingly  recommend  it  as  tlM 
best  text-book  on  diseases  of  females  extant. — St. Louis 
Med.  Reporter,  June,  1869. 

Of  all  the  army  of  books  that  have  appeared  of  lat« 
years,  on  the  diseases  of  the  uterus  and  its  appendages, 
we  know  of  none  that  is  so  clear,  comprehensive,  and 
practical  as  this  of  Dr.  Thomas',  or  one  that  we  should 
more  emphatically  recommend  to  the  young  practi- 
tioner, as  his  guide. — California  Med.  Gazette,  June, 
1869. 

If  not  the  best  work  extant  on  the  subject  of  which 
it  treats,  it  is  certainly  second  to  none  other.  So 
short  a  time  has  elapsed  since  the  medical  press 
teemed  with  commendatory  notices  of  the  first  edition, 
that  it  would  be  superfluous  to  give  an  extended  re- 
view of  what  is  now  firmly  established  as  the  American 
text-book  of  Gynsecology. — N.  Y.  Med.  Gazette,  July 
17,  1869. 

This  is  a  new  and  revised  edition  of  a  work  which 
we  recently  noticed  at  some  length,  and  earnestly 
commended  to  the  favorable  attention  of  our  readers. 
The  fact  that,  in  the  short  space  of  one  year,  this 
second  edition  makes  its  appearance,  shows  that  the 
general  judgment  of  the  profession  has  largely  con- 
firmed the  opinion  we  gave  at  that  time. —  Cincinnati 
Lancet,  Aug.  1869. 

It  is  so  short  a  time  since  we  gave  a  full  review  of 
the  first  edition  of  this  book,  that  we  deem  it  only 
necessary  now  to  call  attention  to  the  second  appear- 
ance of  the  work.  Its  success  has  been  remarkable, 
and  we  can  only  congratulate  the  author  on  the 
brilliant  reception  his  book  has  received. — N.  Y.  Med. 
Journal,  April,  1869. 


fJHURGHILL  {FLEETWOOD),  M.  D.,  M.  R.  I.  A. 

ESSAYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DIS- 
EASES PECULIAR  TO  WOMEN.  Selected  from  the  writings  of  British  Authors  previ- 
ous to  the  close  of  the  Eighteenth  Century.  In  one  neat  octavo  volume  of  about  450 
pages,  eztra  cloth.     $2  50. 


ASHWELL  [SAMUEL),  M.D., 


J^ 


Late  Obstetric  Physician  and  Lecturer  a,t  Guy's  Hospital. 

PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO 

WOMEN.  Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  Third  Ame- 
rican, from  the  Third  and  revised  London  edition.  In  one  octavo  volume,  extra  cloth,  of 
52S  pages.     $3  60. 


DEWEES'S  TSEATISE  ON  THE  DISEASES  OF  FE- 
MALES. Wiih  Illustrations.  Eleventh  Edition, 
with  the  Author's  last  improvements  and  correc- 


tions.    In  one  octavo  volume  of  536  pages,  with 
plates,  extra  cloth,  $3  00. 


jyARNES  [ROBERT),  M.  D.,  F.R.C.P., 

-t-f  Obstetric  Physician  to  St.  Thomas'  Hospital,  Sec. 

A  PRACTICAL   TREATISE   ON   THE  DISEASES   OF  WOMEN. 

la  one  handsome  oota,vo  volume  with  illustrations.     {Preparing.) 
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'OBGE  {HUGH  L.),  31.  D., 

Emeritus  Proff.ssor  of  Obstetrics,  &c.,  in  the  University  of  Pennsylvania. 

'  ON"  DISEASES  PECULIAR  TO  WOMEN;  including  Displacements 

of  the  Uterus.  With  original  illustrations.  Second  edition,  revised  and  enlarged.  In 
one  beautifully  printed  octavo  volume  of  5.31  pages,  extra  cloth.  $4  50.  (Lately  Issued.) 
In  the  preparation  of  this  edition  the  author  has  spared  no  pains  to  improve  it  with  the  results 
of  his  observation  and  study  during  the  interval  which  has  elapsed  since  the  first  appearance  of 
the  work.  Considerable  additions  have  thus  been  made  to  it,  which  have  been  partially  accom- 
modated by  an  enlargement  in  the  size  of  the  page,  to  avoid  increasing  unduly  the  bulk  of  the 
volume. 


From  Prop.  "W.  H.  BYFORii,  of  the  Rush  Medical 
College,  Qhicago. 

The  book  bears  the  impress  of  a  master  hand,  and 
mTist,  as  its  predecessor,  prove  acceptable  to  the  pro- 
fession. In  diseases  of  women  Dr.  Hodge  has  estab- 
lished a  school  of  treatment  that  has  become  world- 
wide in  fame. 

Professor  Hodge's  work  is  truly  an  original  one 
from  beginning  to  end,  consequently  no  one  can  pe- 
ruse its  pages  without  learning  something  new.  The 
book,  which  is  by  no  means  a  large  one,  is  divided  into 
two  grand  sections,  so  to  speak  :  first,  that  treating  of 
the  nervous  sympathies  of  the  uterus,  and,  secondly, 
that  which  speaks  of  the  mechanical  treatment  of  dis- 
placements of  th.at  organ.  He  is  disposed,  as  a  non- 
believer  in  the  frequency  of  inflammations  of  the 


uterus,  to  take  strong  ground  against  many  of  the 
highest  authorities  in  this  branch  of  medicine,  and 
the  arguments  which  he  offers  in  support  of  his  posi- 
tion are,  to  say  the  least,  well  put.  Numerous  wood- 
cuts adorn  this  portion  of  the  work,  and  add  incalcu- 
lably to  the  proper  appreciation  of  the  variously 
shaped  instruments  referred  to  by  our  author.  As  a 
contribution  to  the  study  of  women's  diseases,  it  is  of 
great  value,  and  is  abundantly  able  to  stand  on  its 
own  merits. — N.  Y.  3Iedical  Record,  Sept.  15,  1868. 

In  this  point  of  view,  the  treatise  of  Professor 
Hodge  will  be  indispensable  to  every  student  in  its 
department.  The  large,  fair  type  and  general  perfec- 
tion of  workmanship  will  render  it  doubly  welcome. 
— Pacific  Med.  and  Surg.  Journal,  Oct.  1868. 


Third  American, 

In  one  neat  octavo  volume  of  about  650  pages,  extra 


TU'EST  {CHARLES),  31. D. 

LECTURES  ON  THE  DISEASES  OF  WOMEN. 

from  the  Third  London  edition, 
cloth,    $3  75  ;  leather,  $4  75. 
The  reputation  which  this  volume  has  acquired  as  a.  st.andard  book  of  reference  in  its  depart- 
ment, renders  it  only  necessary  to  say  that  the  present  edition  has  received  a  careful  revision  at 
the  hands  of  the  author,  resulting  in  a  considerable  increase  of  size.     A  few  notices  of  previous 
editions  are  subjoined. 


The  manner  of  the  author  is  excellent,  his  descrip- 
tions graphic  and  perspicuous,  a;nd  his  treatment  up 
to  the  level  of  the  time— clear,  precise,  definite,  and 
marked  by  strong  common  sense.  —  Chicago  Med. 
Journal,  Dec.  1861. 

We  cannot  too  highly  recommend  this,  the  second 
edition  of  Dr.  West's  excellent  lectures  on  the  dis- 
eases of  females.  We  know  of  no  other  book  on  this 
subject  from  which  we  have  derived  as  much  pleasure 
and  instruction.  Every  page  gives  evidence  of  the 
honest,  earnest,  and  diligent  searcher  after  truth.  He 
is  not  the  mere  compiler  of  other  men's  ideas,  but  his 
lectures  are  the  result  often  years'  patient  investiga- 
tion in  one  of  the  widest  fields  for  women's  disease.s — 
St.  Bartholomew's  Hospital.  As  a  teacher.  Dr.  West 
la  simple  and  earnest  in  his  language,  clear  and  com- 
prehensive in  his  perceptions,  and  logical  in  his  de- 
ductions.— Cincinnati  Lancet,  Jan.  1862. 

We  return  the  author  our  grateful  thanks  for  the 
vast  amount  of  instruction  he  has  afforded  us.  His 
valuable  ti-eatise  needs  no  eulogy  on  our  part.  His 
graphic  diction  and  truthful  pictures  of  disease  all 
speak  for  themselves. — Medico-Chirurg.  Review. 

Most  justly  esteemed  a  standard  work It 

bears  evidence  of  haviiig  been  carefully  revised,  and 
Is  well  worthy  of  the  fame  it  has  already  obtained. 
—Dub.  Med.  Quar.  Jour. 


As  a  writer.  Dr.  West  stands,  in  our  opinion,  se- 
cond only  to  Watson,  the  "Macaulay  of  Medicine;" 
he  possesses  that  happy  faculty  of  clothing  instruc- 
tion in  easy  garments ;  combining  pleasure  with 
profit,  he  leads  his  pupils,  in  spite  of  the  ancient  pro- 
verb, along  a  royal  road  to  learning.  His  work  is  one 
which  will  not  satisfy  the  extreme  on  either  side,  but 
it  is  one  that  will  please  the  great  majority  who  are 
seeking  truth,  and  one  that  will  convince  the  student 
that  he  has  committed  himself  to  a  candid,  safe,  and 
valuable  guide. — N.  A.  Med.-Ohirurg  Review. 

We  must  now  conclude  this  hastily  written  sketch 
with  the  confident  assurance  to  our  readers  that  the 
work  will  well  repay  perusal.  The  conscientious, 
painstaking,  practical  physician  is  apparent  on  every 
page. — N.  Y.  Journal  of  Medicine. 

We  have  to  say  of  it,  briefly  and  decidedly,  that  it 
is  the  best  work  on  the  subject  in  any  language,  and 
that  it  stamps  Dr.  West  as  the  facile  princevs  of 
British  obstetric  authors. — Edinburgh  Med.  Journal. 

We  gladly  recommend  his  lectures  as  in  the  highest 
degree  instructive  to  all  who  are  interested  in  ob- 
stetric practice. — London.  Lancet. 

We  know  of  no  treatise  of  the  kind  so  complete, 
and  yet  so  compact. — Chicago  Med.  Journal. 


JOY  THE  SAME  AUTHOR.  

AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE  OF 

ULCERATION  OF  THE  OS  UTERI.     In  one  noat  octavo  volume,  extra  cloth.     $1  25. 


TlfElGS  [CHARLES  D.),  3L  D., 

•*-^  Late  Professor  of  Obstetrics,  &c.  in  Jefferson  Medical  College,  Philadelphia. 

WOMAN:    HER  DISEASES  AND  THEIR  REMEDIES.     A  Series 

of  Lectures  to  his  Class.     Fourth  and  Improved  edition.     In  one  large  and  beautifully 
printed  octavo  volume  of  over  700  pages,  extra  cloth,  $5  00;  leather,  $6  00. 

B 


Y  THE  SAME  A  UTHOR.  

ON  THE  NATURE,  SIGNS,  AND  TREATMENT  OF  CHILDBED 

FEVER.     In  a  Series  of  Letters  addressed  to  the  Students  of  his  Class.     In  one  handsome 
octavo  volume  of  365  pages,  extra  cloth.     $2  00. 


Henry  C.  Lea's  PuBLiCATioNS~(Ms?wi/gr2/). 


^ODGE  [HUGH  L.),  M.D., 

Emeritus  Professor  of  Midwifery,  &c.  in  the  University  of  Pennsylvania,  &c. 

THE   PRINCIPLES  AND   PRACTICE   OP   OBSTETRICS.     Illus- 
trated with  large  lithographic  plates  containing  one  hundred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.     In  one  large  and  beautifully  printed 
quarto  volume  of  550  double-columned  pages,  strongly  bound  in  extra  cloth,  $14. 
The  work  of  Dr.  Hodge  is  something  more  than  a 
simple  presentation  of  his  paiticular  views  in  the  de- 
partment of  Obstetrics ;  it  is  something  more  than  an 


ordinary  treatise  on  midwifery ;  it  is,  in  fact,  a  cyclo- 
paedia of  midwifery.  He  has  aimed  to  embody  in  a 
single  volume  the  whole  science  and  art  of  Obstetrics. 
An  elaborate  text  is  combined  with  accurate  and  va- 
ried pictorial  illustrations,  so  that  no  fact  or  principle 
is  left  unstated  or  unexplained. — Am.  Med.  Tiines, 
Sept.  3,  1S64. 

We  should  like  to  analyze  the  remainder  of  this 
excellent  work,  but  already  has  this  review  extended 
beyond  our  limited  space.  We  cannot  conclude  this 
notice  without  referring  to  the  excellent  finish  of  the 
work.  In  typography  it  is  not  to  be  excelled ;  the 
paper  is  superior  to  what  is  usually  aflforded  by  our 
American  cousins,  quite  equal  to  the  best  of  English 
books.  The  engravings  and  lithographs  are  most 
beautifully  executed.  The  work  recommends  itself 
for  its  originality,  and  is  in  every  way  a  most  valu- 
able addition  to  those  on  the  subject  of  obstetrics. — 
Canada  3Ied.  Journal,  Oct.  1S64. 

It  is  very  large,  profusely  and  elegantly  illustrated, 
and  is  fitted  to  take  its  place  near  the  works  of  great 
obstetricians.  Of  the  American  works  on  the  subject 
It  is  decidedly  the  best. — Edinb.  Med.  Jour.,  Dec.  '64. 

*:*#  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address,  free  by  mail, 
on  receipt  of  six  cents  in  postage  stamps. 


We  have  examined  Professor  Hodge's  work  with 
great  satisfaction;  every  topic  is  elaborated  most 
fully.  The  views  of  the  aut'nor  are  comprehensive, 
and  concisely  stated.  The  rules  of  practice  are  judi- 
cious, and  will  enable  the  practitioner  to  meet  every 
emergency  of  obstetric  complication  with  confidence. 
— Chicago  Med.  Journal,  Aug.  1864. 


More  time  than  we  have  had  at  our  disposal  since 
we  received  the  great  work  of  Dr.  Hodge  is  necessary 
to  do  it  justice.  It  is  undoubtedly  by  far  the  most 
original,  complete,  and  carefully  composed  treatise 
on  the  principles  and  practice  of  Obstetrics  which  has 
ever  been  issued  from  the  American  press. — Pacifio 
Med.  and  Surg.  Journal,  July,  1S64. 

We  have  read  Dr.  Hodge's  book  with  great  plea- 
sure, and  have  much  satisfaction  in  expressing  oui 
commendation  of  it  as  a  whole.  It  is  certainly  highly 
instructive,  and  in  the  main,  we  believe,  correct.  The 
great  attention  which  the  author  has  devoted  to  the 
mechanism  of  parturition,  taken  along  with  the  con- 
clusions at  which  he  has  arrived,  point,  we  think, 
conclusively  to  the  fact  that,  in  Britain  at  least,  cha 
doctrines  of  Naegele  have  been  too  blindly  received. 
— Glasgow  Med.  Journal,  Oct.  1864. 


r^ANNER  [THOMAS  H),  M.D. 
ON  THE  SIGNS  AND  DISEASES  OF  PREaNANOY.     First  American 

from  the  Second  and  Enlarged  English  Edition.  With  four  colored  plates  and  illustrations 
on  wood.  In  one  handsome  octavo  volume  of  about  500  pages,  extra  cloth,  $4  25. 
The  very  thorough  revision  the  work  has  undergone 
has  added  greatly  to  its  practical  value,  and  increased 
materially  its  efficiency  as  a  guide  to  the  student  and 
to  the  young  practitioner. — Am.  Journ.  Med.  Soi., 
April,  1868. 


With  the  immense  variety  of  subjects  treated  of 
and  the  ground  which  they  are  made  to  cover,  the  im- 
possibility of  giving  an  extended  review  of  this  truly 
remarkable  work  must  be  apparent.  We  have  not  a 
single  fault  to  find  with  it,  and  most  heartily  com- 
mend it  to  the  careful  study  of  every  physician  who 
would  not  only  always  be  sure  of  his  diagnosis  of 
pregnancy,  but  always  ready  to  treat  all  the  nume- 
rous ailments  that  are,  unfortunately  for  the  civilized 
women  of  to-day,  so  commonly  associated  with  the 
function.— iV.  Y.  Med.  Record,  March  16,  186S. 

We  have  much  pleasure  in  calling  the  attention  of 
our  readers  to  the  volume  produced  by  Dr.  Tanner, 
the  second  edition  of  a  work  that  was,  in  its  original 


state  even,  acceptable  to  the  profession.  We  recom- 
mend obstetrical  students,  young  and  old,  to  have 
this  volume  in  their  collections.  It  contains  not  only 
a  fair  statement  of.the  signs,  symptoms,  and  diseases 
of  pregnancy,  but  comprises  in  addition  much  inter- 
esting relative  matter  that  is  not  to  be  found  in  any 
other  work  that  we  can  name. — Edinburgh  Med. 
Journal,  Jan.  1868. 

In  its  treatment  of  the  signs  and  diseases  of  preg- 
nancy it  is  the  most  complete  book  we  know  of, 
abounding  on  every  page  with  matter  valuable  to  the 
general  practitioner. — Cincinnati  Med.  Repertory, 
March,  1S68. 

This  is  a  most  excellent  work,  and  shouldbe  on  the 
table  or  in  the  library  of  every  practitioner. — Hum- 
boldt Med.  Archives,  Feb.  1S6S. 

A  valuable  compendium,  enriched  by  his  own  la- 
bors, of  all  that  is  known  on  the  signs  and  diseases  of 
pregnancy. — St.  Louis  Med.  Reporter,  Feb.  15,  1S6S. 


s 


WAYNE  [JOSEPH  GRIFFITHS),  31.  D., 

Physician-Accoucheur  to  the  British  General  Hospital,  &c. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 


MENCING  MIDWIFERY  PRACTICE. 

London  Edition,  with  Additions  by  E.  R. 

neat  12mo.  volume.  Extra  cloth,  $1  25. 
It  is  really  a  capital  little  compendium  of  the  sub- 
ject, and  we  recommend  young  practitioners  to  buy  it 
and  carry  it  with  them  when  called  to  attend  cases  of 
labor.  They  can  while  away  the  otherwise  tedious 
hours  of  waiting,  and  thoroughly  fix  in  their  memo- 
ries the  most  important  practical  suggestions  it  con- 
tains. The  American  editor  has  materially  added  by 
his  notes  and  the  concluding  chapters  to  the  com- 
pleteness and  general  value  of  the  book. — Chicago 
Med.  Journal,  Feb.  1870. 

The  manual  before  us  containsin  exceedingly  small 
compass — small  enough  to  carry  in  the  pocket — about 
all  there  is  of  obstetrics,  condensed  into  a  nutshell  of 
Aphorisms.  The  illustrations  are  well  selected,  and 
serve  as  excellent  reminders  of  the  conduct  of  labor — 
regular  and  diflicult. — Cincinnati  Lancet,  April,  '70. 

This  is  a  most  admirable  little  work,  and  completely 


Second  American,  from  the  Fifth  and  Revised 
HoTCHiNS,  M.  D.     With  Illustrations.     In  one 

{Near I]/  Ready.) 

answers  the  purpose.  It  is  not  only  valuable  for 
young  beginners,  but  no  one  who  is  not  a  proficient 
in  the  art  of  obstetrics  should  be  without  it,  because 
it  condenses  all  that  is  necessary  to  know  for  ordi- 
nary midwifery  practice.  We  commend  the  book 
most  favorably. — ,S'^.  Louis  Med.  and  Surg.  Journal, 
Sept.  10,  1870. 

A  studied  perusal  of  this  little  book  has  satisfied 
us  of  its  eminently  practical  value.  The  object  of  the 
work,  the  author  says,  in  his  preface,  is  to  give  the- 
student  a  few  brief  and  practical  directions  respect- 
ing the  management  of  ordiriary  cases  of  labor ;  and 
also  to  point  out  to  him  in  extraordinary  cases  when 
and  how  he  may  act  upon  his  own  responsibility,  and 
when  he  ought  to  send  for  assistance. — jV.  Y.  Medical 
Journal,  May,  1870. 


Henry  C.  Lea's  Publications — {31'idxvifery). 
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EIGS  [CHARLES  D.),  M.D., 

Lately  Professor  of  Obstetrics,  &c.,  in  the  Jefferson  Medical  College,  Philadelphia. 

OBSTETRICS:   THE   SCIENCE   AND  THE   ART.     Fifth  edition, 

revised.     With  one  hundred  and  thirty  illustrations.     In  one  beautifully  printed  octavo 
volume  of  760  large  pages.     Extra  cloth,  $5  50;  leather,  $6  50. 


It  is  to  the  student  that  oar  author  has  more  par- 
ticularly addressed  himself;  but  to  the  practitioner 
we  believe  it  would  be  equally  serviceable  as  a  book 
of  reference.  No  work  that  .we  have  met  with  so 
thoroughly  details  everything  that  falls  to  the  lot  of 
the  accoucheur  to  perform.  Every  detail,  no  matter 
tow  minute  or  how  trivial,  has  found  a  place. — 
Canada  MedicalJournal,  July,  1S67. 

The  original  edition  is  already  so  extensively  and 


favorably  known  to  the  profession  that  no  recom- 
mendation is  necessary  ;  it  is  sufficient  to  say,  the 
present  edition  is  very  much  extended,  improved, 
and  perfected.  Whilst  the  great  practical  talents  and 
unlimited  experience  of  the  author  render  it  a  most 
valuable  acquisition  to  the  practitioner,  it  is  so  con- 
densed as  to  constitute  a  most  eligible  and  excellent 
text-book  for  the  student. — Southern  Med.  and  Surg. 
Journal,  July,  1867. 


T>AMSBOTHAM  [FRANCIS  H.] 


M.D. 


THE  PRINCIPLES   AND    PRACTICE   OF   OBSTETRIC  MEDI- 

CINE  AND  SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged 
edition,  thoroughly  revised  by  the  author.  With  additions  by  W.  V.  Keating,  M.  D., 
Professor  of  Obstetrics,  &c.,  in  the  Jefferson  Medical  College,  Philadelphia.  In  one  large 
and  handsome  imperial  octavo  volume  of  650  pages,  strongly  bound  in  leather,  with  raised 
bands;  with  sixty-four  beautifixl  plates,  and  numerous  wood-cuts  in  the  text,  containing  in 
all  nearly  200  large  and  beautiful  figures.     $7  00. 

To  the  physician's  library  it  is  indispensable,  while 
to  the  student,  as  a  text-book,  from  which  to  extract 
the  material  for  laying  the  foundation  of  an  education 
on  obstetrical  science,  it  has  no  superior. — Ohio  Med. 
and  Sarg.  Journal. 

When  we  call  to  mind  the  toil  we  underwent  in 
acquiring  a  knowledge  of  this  subject,  we  cannot  but 
envy  the  student  of  the  present  day  the  aid  which 
this  work  will  afford  him. — Am.  Jour,  of  the  Med. 
Sciences. 


We  will  only  add  that  the  student  will  learn  from 
It  all  he  need  to  know,  and  the  practitioner  will  find 
It,  as  a  book  of  reference,  surpassed  by  none  other. — 
Stethoscope. 

The  character  and  merits  of  Dr.  Eamsbotham's 
work  are  so  well  known  and  thoroughly  established, 
that  comment  is  unnecessary  and  praise  superfluous. 
The  illustrations,  which  are  numerous  and  accurate, 
are  executed  in  the  highest  style  of  art.  We  cannot 
too  highly  recommend  the  work  to  our  readers. — St. 
Louis  Med.  and  Surg.  Journal. 


fjHURCHILL  [FLEETWOOD),  M.D.,  M.R.LA. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.    A  new 

American  from  the  fourth  revised  and  enlarged  London  edition.     With  notes  and  additions 
by  D.  Francis  CondiE,  M.  D.,  author  of  a  "Practical  Treatise  on  the  Diseases  of  Chil- 
dren,'' &o.     With  one  hundred  and  ninety-four  illustrations.     In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.     Extra  cloth,  $4  00;  leather,  $5  00. 
In  adapting  this  standard  favorite  to  the  wants  of  the  profession  in  the  United  States,  the  editor 
has  endeavored  to  insert  everything  that  his  experience  has  shown  him  would  be  desirable  for  the 
American  student,  including  a  large  number  of  illustrations.     With  the  sanction  of  the  author, 
he  has  added,  in  the  form  of  an  appendix,  some  chapters  from  a  little  "Manual  for  Mid  wives  and 
Nurses,"  recently  issued  by  Dr.  Churchill,  believing  that  the  details  there  presented  can  hardly 
fail  to  prove  of  advantage  to  the  junior  practitioner.     The  result  of  all  these  additions  is  that  the 
work  now  contains  fully  one-half  more  matter  than  the  last  American  edition,  with  nearly  one- 
half  more  illustrations ;  so  that,  notwithstanding  the  use  of  a  smaller  type,  the  volume  contains 
almost  two  hundred  pages  more  than  before. 


These  additions  render  the  work  still  more  com- 
plete and  acceptable  than  ever ;  and  with  the  excel- 
lent style  in  which  the  publishers  have  presented 
this  edition  of  Churchill,  we  can  commend  it  to  the 
profession  with  great  cordiality  and  pleasure. — Cin- 
cinnati Lancet. 

Few  work?  on  this  branch  of  medical  science  are 
equal  to  it,  certainly  none  excel  it,  whether  in  regard 
to  theory  or  practice,  and  in  one  respect  it  is  superior 
to  all  others,  viz.,  in  its  statistical  information,  and 
therefore,  on  these  grounds  a  most  valuable  work  for 
the  physician,  student,  or  lecturer,  all  of  whom  will 
find  in  it  the  information  which  they  are  seeking. — 
Brit.  Am.  Journal. 

The  present  treatise  is  very  much  enlarged  and 
amplified  beyond  the  previous  editions  but  nothing 


has  been  added  which  could  be  well  dispensed  with. 
An  examination  of  the  table  of  contents  shows  how 
thoroughly  the  author  has  gone  over  the  ground,  and 
the  care  he  has  taken  in  the  text  to  present  the  sub- 
jects in  all  their  bearings,  will  render  this  new  edition 
even  more  necessary  to  the  obstetric  student  than 
were  either  of  the  former  editions  at  the  date  of  their 
appearance.  No  treatise  on  obstetrics  with  which  we 
are  acquainted  can  compare  favorably  with  this,  in 
respect  to  the  amount  of  material  which  has  been 
gathered  from  every  source. — Boston  Med.  and  Surg. 
Journal.  ^ 

There  is  no  better  text-book  for  students,  or  work 
of  reference  and  study  for  the  practising  physician 
than  this.  It  should  adorn  and  enrich  every  medical 
library. — Chicago  Med.  Journal. 


WONTGOMERY  [W.  F.),  M.D., 

Professor  of  Midwifery  in  the  King^s  and  Queen^s  College  of  Physicians  in  Ireland. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREG- 

NANCY.  With  some  other  Papers  on  Subjects  connected  with  Midwifery.  From  the  second 
and  enlarged  English  edition.  With  two  exqu.isite  colored  plates,  and  numerous  wood-cuts. 
In  one  very  handsome  octavo  volume  of  nearly  600  pages,  extra  cloth.     $3  75. 


aiGBT'S  SYSTEM  OF  MIDWIFERY.  With  Notes 
and  Additional  Illustrations.  Second  American 
edition,  line  volume  octavo,  extra  cloth,  422  pages. 
!52£0. 


DEWEES'S  COMPREHENSIVE  SYSTEM  05"  MID- 
WIFERY. Twelfth  edition,  with  the  author's  last 
improvements  and  corrections.  In  one  octavo  vol- 
urns,  extra  cloth,  of  600  pages.    $3  60, 
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{IBOSS  {SAMUEL  D.),  M.D., 

v^  Professor  of  Sicrffery  in  the  Jefferson  Medical  College  of  Philadelphia. 

A  SYSTEM  OF  SURGERY:   Pathological,  Diagnostic,  Therapeutic, 

and  Operative.     Illustrated  by  upwards  of  Fourteen  Hundred  Engravings.     Fifth  edition, 
carefully  revised,  and  improved.    In  two  large  and  beautifully  printed  imperial  octavo  vol- 
umes of  about  2300  pages,  strongly  bound  in  leather,  with  raised  bands,  $16.    {Just  Ready.) 
The  continued  favor,  shown  by  the  exhaustion  of  successive  large  editions  of  this  great  work, 
proves  that  it  has  successfully  supplied  a  want  felt  by  American  practitioners  and  students.    In  the 
present  revision  no  pains  have  been  spared  by  the  author  to  bring  it  in  every  respect  fully  up  to 
the  day.     To  effect  this  a  large  part  of  the  work  has  been  rewritten,  and  the  whole  enlarged  by 
nearly  one-fourth,  notwithstanding  which  the   price  has  been  kept  at  its  former  very  moderate 
rate.     By  the  use  of  a  close,  though  very  legible  type,  an  unusually  large  amount  of  matter  is 
condensed  in  its  pages,  the  two  volumes  containing  as  much  as  four  or  five  ordinary  octavos. 
This,  combined  with  the  most  careful  mechanical  execution,  and  its  very  durable  binding,  renders 
it  one  of  the  cheapest  works  accessible  to  the  profession.    Every  subject  properly  belonging  to  the 
domain  of  surgery  is  treated  in  detail,  so  that  the  student  who  possesses  this  work  may  be  said  to 
have  in  it  a  surgical  library. 


It  must  long  remain  the  most  comprehensive  work 
on  this  important  part  of  medicine. — Boston  Medical 
and  Surgical  Journal,  March  23,  1865. 

We  have  compared  it  with  most  of  our  standard 
works,  such  as  those  of  Erichsen,  Miller,  Fergusson, 
Syme,  and  others,  and  we  must,  in  justice  to  our 
author,  award  it  the  pre-eminence.  As  a  work,  com- 
plete in  almost  every  detail,  no  matter  how  minute 
w  trifling,  and  embracing  every  subject  known  in 
the  principles  and  practice  of  surgery,  we  believe  it 
stands  without  a  rival.  Dr.  Gross,  in  his  preface,  re- 
marks "my  aim  has  been  to  embrace  the  whole  do- 
main of  surgery,  and  to  allot  to  every  subject  ils 
legitimate  claim  to  notice;"  and,  we  assure  our 
readers,  he  has  kept  his  word.  It  is  a  work  which 
we  can  most  contidently  recommend  to  our  brethren, 
for  its  utility  is  becoming  the  more  evident  the  longer 
it  is  upon  the  shelves  of  our  library. — Canada  Med. 
Jourrial,  September,  1865. 

The  first  two  editions  of  Professor  Gross'  System  of 
Surgery  are  so  well  known  to  the  profession,  and  so 
highly  prized,  that  it  would  be  idle  for  us  to  speak  in 
praise  of  this  work. —  Chicago  Medical  Journal, 
September,  1865. 

We  gladly  indorse  the  favorable  recommendation 
of  the  work,  both  as  regard.s  matter  and  style,  which 
we  made  when  noticing  its  first  appearance. — British 
and  Foreign  Medico- Chirurgical  Review,  Oct.  1865. 

The  most  complete  work  that  has  yet  issued  from 
the  press  on  the  science  and  practice  of  surgery. — 
London  Lancet. 

This  system  of  surgery  is,  we  predict,  destined  to 
take  a  commanding  position  in  our  surgical  litera- 
ture, and  be  the  crowning  glory  of  the  author's  well 
earned  fame.  As  an  authority  on  general  surgical 
subjects,  this  work  is  long  to  occupy  a  pre-eminent 
place,  not  only  at  home,  but  abroad.    We  have  no 


hesitation  in  pronouncing  it  without  a  rival  in  oar 
language,  and  equal  to  the  best  systems  of  surgery  in 
any  language. — N.  T.  Med,.  Journal. 

Not  only  by  far  the  best  text-book  on  the  subject, 
as  a  whole,  within  the  reach  of  American  students, 
but  one  which  will  be  much  more  than  ever  likely 
to  be  resorted  to  and  regarded  as  a  high  authority 
abroad. — Am.  Journal  Med.  Sciences,  Jan.  1865. 

The  work  contains  everything,  minor  and  major, 
operative  and  diagnostic,  including  mensuration  and 
examination,  venereal  diseases,  and  utei'ine  manipu- 
lations and  operations.  It  is  a  complete  Thesaurus 
of  modem  surgery,  where  the  student  and  practi- 
tioner shall  not  seek  in  vain  for  what  they  desire.— 
San  Francisco  Med.  Press,  Jan.  1865. 

Open  it  where  we  may,  we  find  sound  practical  in- 
formation conveyed  in  plain  language.  This  book  is 
no  mere  provincial  or  even  national  system  of  sur- 
gery, but  a  work  which,  while  very  largely  indebted 
to  the  past,  has  a  strong  claim  on  the  gratitude  of  the 
future  of  sui'gical  science. — Edinburgh  Med.  Journal, 
Jan.  1865. 

A  glance  at  the  work  is  sufiicient  to  show  that  the 
author  and  publisher  have  spared  no  labor  in  making 
it  the  most  complete  "System  of  Surgery"  ever  pub- 
lished in  any  country. — St.  Louis  Med.  and  Surg. 
Journal,  April,  1865. 

A  system  of  surgery  which  we  think  unrivalled  iu 
our  language,  and  which  will  indelibly  associate  his 
name  with  surgical  science.  And  what,  in  our  opin- 
ion, enhances  the  value  of  the  work  is  that,  while  the 
practising  surgeon  will  find  all  that  he  requires  in  it, 
it  is  at  the  same  time  one  of  the  most  valuable  tre?.- 
tises  which  can  be  put  into  the  hands  of  the  student 
seeking  to  know  the  principles  and  practice  of  this 
branch  of  the  profession  which  he  designs  subse- 
quently to  follow. — The  Brit.  Am.Journ.,  Montreal. 


UY  THE  SAME  AUTHOR. 

A  PRACTICAL    TREATISE    ON    FOREIGN    BODIES   IN  THE 

AIR-PASSAGES.     In  1  vol.  8vo.  cloth,  with  illustrations,    pp.  468.     $2  75. 


SEEY'S   OPESATIVE  SURGERT.     In  1   vol.    8vo. 

cloth,  of  over  650  pages  ;  with  about  100  wood-cuts. 

$3  25. 
COOPER'S  LECTURES  ON  THE  PRINCIPLES  AND 

Practice  of  Surgekt.  In  1  vol.  8vo.  cloth,  750  p.  $2. 


GIBSON'S  INSTITUTES  AND  PRACTICE  OF  SUR- 
6ERY.  Eighth  edition,  improved  and  altered.  With 
thirty-four  plates.  In  two  handsome  octavo  vol- 
umes, about  lOOO  pp.,  leather,  raised  bands.  $6  50, 


MILLER  [JAMES], 

J.UL  Late  Professor  of  Surgery  in  the  University  of  Edinburgh,  Sec. 

PRINCIPLES  OF  SURGERY.     Fourth  American,  from  the  third  and 

revised  Edinburgh  edition.     In  one  large  and  very  beautiful  volume  of  700  pages,  with 
two  hundred  and  forty  illustrations  on  wood,  extra  cloth.     $3  75. 
■nY  THE  SAME  AUTHOR.  . 

THE   PRACTICE   OF   SURGERY.    Fourth  American,  from  the  last 

Edinburgh  edition.  Revised  by  the  American  editor.  Illustrated  by  three  hundred  and 
sixty-four  engravings  on  wood.  In  one  large  octavo  volume  of  nearly  700  pages,  extra, 
cloth.     $3  75. 


C1ARGENT  {F.  W.),  M.D. 


ON  BANDAGING  AND  OTHER  OPERATIONS  OF  MINOR  SUR» 

GERY.    New  edition,  with  an  additional  chapter  on  Military  Surgery.    One  handsome  royal 
12mo.  volume,  of  nearly  400  pages,  with  ltj4  wood-oixts.     Extra  cloth,  $1  76.  ' 
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ASHHURST  {JOHN,  Jr.),  M.D., 

Surgeon  to  the  Episcopal  Hsopitcd,  Philadelphia. 

THE   PRINCIPLES   AND    PRACTICE   OP    SURGERY.     In  one 

very  large  and  handsome  octavo  volume  of  about  1000  pages,  with  nearly  550  illustrations, 

extra  cloth,  $6  50;  leather,  raised  bands,  $7  50.  {Just  Isnued.) 
The  object  of  the'  author  has  been  to  present,  within  as  condensed  a  compass  as  possible,  a 
complete  treatise  on  Surgery  in  all  its  branches,  suitable  both  as  a  text-book  for  the  student  and 
a  work  of  reference  for  the  practitioner.  So  much  has  of  late  years  been  done  for  the  advance- 
ment of  Surgical  Art  and  Science,  that  there  seemed  to  be  a  want  of  a  work  which  should  present 
the  latest  aspects  of  every  subject,  and  which,  by  its  American  character,  should  render  accessible 
to  the  profession  at  large  the  experience  of  the  practitioners  of  both  hemispheres.  This  has  been 
the  aim  of  the  author,  and  it  is  hoped  that  the  volume  will  be  found  to  fulfil  its  purpose  satisfac- 
torily.    The  plan  and  general  outline  of  the  work  will  be  seen  by  the  annexed 

CONDENSED  SUMMARY  OF  COKTEHTS. 
Chapter  I.  Inflammation.  II.  Treatment  of  Inflammation.  III.  Operations  in  general : 
Ansesthetics.  IV.  Minor  Surgery.  V.  Amputations.  VI.  Special  Amputations.  VII.  Effects 
of  Injuries  in  General  :  Wounds.  VIII.  Gunshot  Wounds.  IX.  Injuries  of  Bloodvessels.  X. 
Injuries  of  Nerves,  Muscles  and  Tendons,  Lymphatics,  Bursse,  Bones,  and  Joints.  XI.  Fractures. 
XII.  Special  Fractures.  XIII.  Dislocations.  XIV.  Effects  of  Heat  and  Cold.  XV.  Injuries 
of  the  Head.  XVI.  Injuries  of  the  Back.  XVII.  Injuries  of  the  Face  and  Neck.  XVIII. 
Injuries. of  the  Chest.  XIX.  Injuries  of  the  Abdomen  and  Pelvis.  XX.  Diseases  resulting  from 
Inflammation.  XXI.  Erysipelas.  XXII.  Pyaemia.  XXIII.  Diathetic  Diseases  :  Struma  (in- 
cluding Tubercle  and  Scrofula);  Rickets.  XXIV.  Venereal  Diseases  ;  Gonorrhoea  and  Chancroid. 
XXV.  Venereal  Diseases  continued  :  Syphilis.  XXVI.  Tumors.  XXVII.  Surgical  Diseases  of 
Skin,  Areolar  Tissue,  Lymphatics,  Muscles,  Tendons,  and  Bursse.  XXVIII.  Surgical  Disease 
of  Nervous  System  (including  Tetanus).  XXIX.  Surgical  Diseases  of  Vascular  System  (includ- 
ing Aneurism).  XXX.  Diseases  of  Bone.  XXXI.  Diseases  of  Joints.  XXXII.  Excisions. 
XXXIII.  Orthopaedic  Surgery.  XXXIV.  Diseases  of  Head  and  Spine.  XXXV.  Diseases  of  the 
Eye.  XXXVI.  Diseases  of  the  Ear.  XXXVII.  Diseases  of  the  Face  and  Neck.  XXXVIII. 
Diseases  of  the  Mouth,  Jaws,  and  Throat.  XXXIX.  Diseases  of  the  Breast.  XL.  Hernia. 
XLI.  Special  Hernise.  XLII.  Diseases  of  Intestinal  Canal.  XLIII.  Diseases  of  Abdominal 
Ofgans,  and  various  operations  on  the  Abdomen.  XLIV.  Urinary  Calculus.  LXV.  Diseases  of 
Bladder  and  Prostate.  XLVI.  Diseases  of  Urethra.  XLVII.  Diseases  of  Generative  Organs. 
Index. 


Its  author  has  evidently  tested  the  writings  and 
experiences  of  the^past  and  present  in  the  crucible 
of  a  careful,  analytic,  and  honorable  mind,  and  faith- 
fully endeavored  to  bring  his  work  up  to  the  level  of 
the  highest  standard  of  practical  surgery  He  is 
frank  and  definite,  and  gives  us  opinions,  and  gene- 
rally sound  ones,  instead  of  a  mere  resume  of  the 
opinions  of  others.  He  is  conservative,  but  not  hide- 
bound bv  authority.  His  style  is  clear,  elegant,  and 
scholarly.  The  wcrk  is  an  admirable  text  book,  and 
a  useful  book  of  reference  It  is  a  credit  to  American 
professional  literature,  and  one  of  the  first  ripe  fruits 
of  the  soil  fertilized  by  the  blood  of  our  late  unhappy 
war.— iV^.  ¥.  Med.  Record,  Feb.  1,  1872. 


Indeed,  the  work  as  a  whole  must  be  regarded  as 
an  excellent  and  concise  exponent  of  modern  sur- 
gery, and  as  such  it  will  be  found  a  valuable  text- 
book for  the  student,  and  a  useful  book  of  reference 
for  the  general  practitioner. — N.  Y.  Med.  Journal, 
Feb.  1872. 

It  gives  us  great  pleasure  to  call  thea.ttention  of  the 
profession  to  this  excellent  work.  Our  knowledge  of 
its  talented  and  accomplished  author  led  ns  to  expect 
from  him  a  very  valuable  treatise  upon  subjects  to 
which  he  has  repeatedly  given  evidence  of  having  pro- 
fitably devoted  much  time  and  labor,  and  we  are  in  no 
way  disappointed.— P/iiia.  Mtd.  Times,  Feb.  1,  1872, 


fiRIGHSEN  [JOHN  E.), 

-*^  Senior  Surgeon  to  University  College  Hospital. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatise  on  Siir- 

gical  Injuries,  Diseases,  and  Operations.  From  the  Sixth  enlarged  and  carefully  revised 
London  Edition.  Illustrated  by  over  six  hundred  Engravings  on  wood.  In  two  large 
and  beautifully  printed  octavo  volumes.     {Nearly  Ready.) 

last  London  edition  of  ''Eriohsen's  Surgery"  the 
practitioner  and  student  are  supplied  with  a  guide 
and  text-book  which  apparently  leaves  nothing  to  be 
desired.  Full  and  complete  in  every  essential  par- 
ticular, and  inculcating  the  most  advanced  and  cor- 
rect modes  of  practice,  it  is  certain  to  come  into  very 
general  use.  The  additions  of  Dr.  Ashhurst,  though 
not  extensive,  are  to  the  point;  they  relate  chietly 
to  items  of  American  practice. — The  Journal  of  Psy- 
chological Medicine,  Jan.  1870. 


Erichsen's  Surgery  needs  no  review  at  the  present 
day.  Long  ago  it  took  and  has  since  maintained  a 
leading  position  in  surgical  literature,  and  this  posi- 
tion is  so  firmly  held,  that  no  eflforts  on  the  part  of  a 
reviewer  would  serve  to  weaken  the  estimate  which 
has  been  placed  upon  the  book — nor,  indeed,  could 
they  materially  strengthen  it.  The  duty,  then,  de- 
volving upon  us  is  simply  to  note  the  appearance  of 
this  new  edition,  and  to  point  out  the  improvements 
therein  made. — N.  Y.  Med.  Journal,  Jan.  1870. 

In  the  recent  republication  in  this  country  of  the 


-DY  THE  SAME  AUTHOR.     (Just  Issued.) 

ON   RAILWAY,    AND    OTHER    INJURIES   OP    THE    NERVOUS 

SYSTEM.     In  small  octavo  volume.     Extra  cloth,  $1  00. 


PIRRIE  ( WILLIAM),  F.  R.  S.  E., 
Professor  of  Surgery  in  the  University  of  Aberdeen. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Edited  by 

John  Neill,  M.  D.,  Professor  of  Surgery  in  the  Penna.  Medical  College,  Surgeon  to  the 
Pennsylvania  Hospital,  &c.  In  one  very  handsome  octavo  volume  of  780  pages,  with  316 
illustrations,  extra  cloth.     $3  75. 
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)RUITT  [ROBERT),  M.R.  G.S.,  ^c. 
THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY. 

A  new  and  revised  American,  from  the  eighth  enlarged  and  improved  London  edition.  IlluH- 
trated  with  four  hundred  and  thirty-two  wood-engravings.  In  one  very  handsome  octavo 
volume,  of  nearly  700  large  and  closely  printed  pages.    Extra  cloth,  $4  00  ;  leather,  $5  00. 


All  that  the  surgical  student  or  practitiouer  could 
desire. — Dublin  Quarterly  Journal. 

It  is  a  most  admirable  ■book.  We  do  not  know 
when  we  have  examined  one  with  more  pleasure. — 
Boston  Med.  and  Surg.  Journal. 

In  Mr.  Druitt's  book,  though  containing  only  some 
seven  hundred  pages,  both  the  principles  and  the 
practice  of  surgery  are  treated,  and  so  clearly  and 
perspicuously,  as  to  elucidate  every  important  topic. 
The  fact  that  twelve  editions  have  already  been  called 

for,  in  these   days  of  active  competition,  would  of    every  medical  student, 
itself  show  it  to  possess  marked  superiority.    'W 6  '  and  Review. 
have  examined  the  book  most  thoroughly,  and  can 
»av  that  this  success  is  well   merited.     His  book. 


theoretical  surgical  opinions,  no  work  that  we  are  fit 
present  acquainted  with  can  at  all  compare  with  it. 
It  is  a  compendium  of  surgical  theory  (if  we  may  us« 
the  word)  and  practice  in  itself,  and  well  deserves 
the  estimate  placed  upon  it. — Brit.  Am.  Jotirnal. 

Thus  enlarged  and  improved,  it  will  continue  to 
rank  among  our  best  text-books  on  elementary  sur- 
gery.— Oohtmbus  Rev.  of  Med.  and  Surg. 

We  must  close  this  brief  notice  of  an  admirable 

work  by  recommending  it  to  the  earnest  attention  of 

Charleston  Medical  Journal 


A  text-book  which  the  general  voice  of  the  profes- 
sion in  both  England  and  America  has  commended  as 


moreover,  possesses  the  inestimable  advantages  of  |  ^ug  gf  ^^^  most  admirable  "manuals,"  or,  ''vade 
having  the  subjects  perfectly  well  arranged  and  clas- I  ,^gg,j„j^).  ^s  its  English  title  runs,  which  can  be 
sified,  and  of  being  written  in  a  style  at  once  clear  placed  in  the  hands  of  the  student.  The  merits  of 
and  succinct. — Am.  Journal  of  Med.  Seiences.  |  Druitt's  Surgery  are  too  well  known  to  every  one  to 

Whether  we  view  Druitt's  Surgery  as  a  guide  to  ^  need  any  further  eulogium  from  us. — Nashville  Med. 
operative  procedures,  or  as  representing  the  latest    Journal. 

TJAMILTON  [FRANK  H.),  M.I)., 

Professor  of  Fractures  and  Dislocations,  &c.,  in  Bellemie  ffosp.  Med.  Oollege,  New  Tork. 

A  PRACTICAL  TREATISE    ON  FRACTURES  AND   DISLOCA- 

TIONS.     Fourth  edition,  thoroughly  revised.     In  one  large  and  handsome  octavo  volume 
oi  nearly  800  pages,  with  several  hundred  illustrations.    Extra  cloth,  $5  75  ;  leather,  $6  75. 
{Just  Issued. ) 
In  revising  this  standard  work,  the  author  has  omitted  much  which  the  progress  of  science  has 
seemed  to  render  less  important,  and  has  thus  gained  room  for  a  large  amount  of  new  mattet, 
so  that  with  bui  little  increase  in  the  size  of  the  volume  he  has  yet  been  able  to  present  the  sub- 
ject in  its  most  recent  aspect.     The  series  of  illustrations  has  likewise  undergone  a  thorough 
revision  ;  nearly  one-fourth  of  the  wood-cuts  in  the  last  edition  have  been  rejected,  and  their  places 
supplied,  for  the  most  part,  with  original  drawings,  representing  the  most  approved  forms  of  ap- 
parel, and  the  latest  views  with  regard  to  the  pathology  of  fractures  and  dislocations.     In  its 
present  improved  form,  therefore,  it  is  hoped  that  the  volume  may  maintain  the  character  which 
it  has  acquired  of  a  standard  authority  on  every  detail  of  its  important  subject. 

rable  treatise,  which, we  have  always  considered  the 
most  complete  and  reliable  work  on  the  subject.  As 
a  wliole,  the  work  is  without  an  equal  in  the  litera- 
ture of  the  profession. — Boston  Med.  wad  Surg. 
Journ.,  Oct.  12,  \&7}. 


It  is  not,  of  course,  our  intention  to  review  in  ex- 
tenso,  Hamilton  on  "Fractures  and  Dislocations." 
Eleven  years  ago  such  review  might  not  have  been 
out  of  place  ;  to-day  the  work  is  an  authority,  so  well, 
so  generally,  and  so  favorably  known,  that  it  only 
remains  for  the  reviewer  to  say  that  a  new  edition  is 
just  out,  and  it  is  better  than  either  of  its  predeces- 
sors.— Cincinnati  Clinic,  Oct.  H,  1S71. 

Undoubtedly  the  best  work  on  Fractures  and  Dis- 
locations in  the  English  language. — Cincinnati  Med. 
Repertory,  Oct.  1S71. 

We  have  once  more  before  us  Dr.  Hamilton's  admi- 


It  is  unnecessary  at  this  time  to  commend  the  book, 
except  to  such  as  are  beginners  in  the  study  of  this 
particular  branch  of  surgery.  Every  practical  sur- 
geon in  this  country  and  abroad  knows  of  it  as  a  most 
trustworthy  guide,  and  one  which  they,  in  common 
with  us,  would  unqualifiedly  recommend  as  the  high- 
est authority  in  any  language. — N.  Y.  Med.  Record, 
Oct   16,  1871. 


ASHTON  [T.  J.). 
ON  THE   DISEASES,  INJURIES,  AND  MALFORMATIONS   OF 

THE  RECTUM  AND  ANUS;  with  remarks  on  Habitual  Constipation.  Second  American, 
from  the  fourth  and  enlarged  London  edition.  AVith  handsome  illustrations.  In  one  very 
beautifully  printed  octavo  volume  of  about  300  pages.     $3  25. 

The  short  period  which  has  elapsed  since  the  ap- 
pearance of  the  former  American  reprint,  and  the 
numerous  editions  published  in  England,  are  thebe.st 
arguments  we  can  offer  of  the  merits,  and  of  the  usu- 


We  can  recommend  this  volume  of  Mr.  Ashton's  in 
the  strongest  terms,  as  containing  all  the  latest  details 
cf  the  pathology  and  treatment  of  diseases  connected 
with  the  rectum. — Canada  Med.  Journ.,  March,  1866. 

One  of  the  most  valuable  special  treatises  that  the 
physician  and  surgeon  can  have  in  his  library. — 
Chicago  Medical  Examiner,  Jan.  1866. 


lessness  of  any  commendation  on  our  part  of  a  book 
already  so  favorably  known  to  our  readers. — Boston 
Med.  and  Surg.  Journal,  Jan.  25,  1866. 


T>IGELO  W  [HENR  Y  J.).  M.  D., 

-*-^  Professor  of  Surgery  in  the  Massachusetts  Med.  College. 

ON   THE   MECHANISM   OF    DISLOCATION  AND  FRACTURE 

OF  THE  HIP.     With  the  Reduction  of  the  Dislocation  by  the  Flexion  Method.     With 
numerous  original  illustrations.      In  one  very  handsome  octavo  volume.     Cloth.     $2  50. 
{Lately  Issued.) 
We  cannot  too  highly  praise  this  book  as  the  work    graph  is  largely  illustrated  with  exquisitely  executed 
of  au  accomplished  and  scientific  surgeon.     We  do     woodcuts,  after  photographs,  which  help  to  elucidate 
not  hesitate  to  say  that  he  has  done  much  to  clearup     the  admirable  subject-matter  of  the  text.     We  cor- 
the  obscurities  connected  with  the  mechanism  of  dis-     dially  commend  the  "  Hip,"  by  Dr.  Bigelow   to  the 
location  of  the  hip-joint,  and  he  has  laid  down  most     attention  of  surgeons. — Dublin  Quarterly  Journal  of 
valuable  practical  rules  for  the  easy  and  most  sue-     Medical  Science,  J  oh.  1870. 
cessful  management   of  these  injuries      The  mono- 


Henry  C.  Lea's  Fvbjaoatio^s— (Surgery). 


^ELLS  {J.  SOELBERG), 

Professor  of  Ophthalmology  in  King^s  College  Hospital,  &c. 

A    TREATISE    ON    DISEASES    OF    THE    EYE.      First  American 

Edition,  with  additions;  illustrated  with  216  engravings  on  wood,  and  sis  colored  plates. 

Together  with  selections  from  the  Test-types  of  Jaeger  and  Snellen.     In  one  large  and 

very  handsoine  octavo  volume  of  about  750  pages:    extra  cioth,   $5  00;    leather,  $6  00. 

{Lately  Issited.) 
A  work  has  long  been  wanting  which  should  represent  adequately  and  completely  the  present 
aspect  of  British  Ophthalmology,  and  this  want  it  has  been  the  aim  of  Mr.  Wells  to  supply.  The 
favorable  reception  of  his  volume  by  the  medical  press  is  a  guarantee  that  he  has  succeeded  in 
his  undertaking,  and  in  reproducing  the  work  in  this  country  every  effort  has  been  made  to 
render  it  in  every  way  suited  to  the  wants  of  the  American  practitioner.  Such  additions  as 
seemed  desirable  have  been  introduced  by  the  editor.  Dr.  I.  Minis  Hays,  and  the  number  of 
illustrations  has  been  more  than  doubled.  The  importance  of  test-types  as  an  aid  to  diagnosis 
is  so  universally  acknowledged  at  the  present  day  that  it  seemed  essential  to  the  completeness  of 
the  work  that  they  should  be  added,  and  as  the  author  recommends  the  use  of  those  both  of  Jaeger 
and  of  Snellen  for  different  purposes,  selections  have  been  made  from  each,  so  that  the  practitioner 
may  have  at  command  all  the  assistance  necessary.  The  work  is  thus  presented  as  in  every  way 
fitted  to  merit  the  confidence  of  the  American  profession. 

In  this  respect  the  work  before  us  is  of  much  more 
service-  to  the  general  practitioner  than  those  heavy 
compilations  which,  in  giving  every  person's  views, 
too  often  neglect  to  specify  those  which  ai'e  most  in 
accordance  with  the  author's  opinions,  or  in  general 
acceptance.  We  have  no  hesitation  in  recorameuding 
this  treatise,  as,  on  the  whole,  of  all  English  works 
on  the  subject,  the  one  best  adapted  to  the  wants  of 
the  general  practitioner. — Ed.inburgh  Med.  Journal, 
March,  1S70. 

A  treatise  of  rare  merit.    It  is  practical,  compre 


hensive,  and  yet  concise.  Upon  those  subjects  usually 
found  difficult  to  the  student,  he  has  dwelt  at  length 
and  entered  into  full  explanation.  After  a  careful 
perusal  of  its  contents,  we  can  unhesitatingly  com- 


mend it  to  all  who  desire  to  consult  a  really  good 
work  on  ophthalmic  science.  The  American  edition 
of  Mr.  Wells'  treatise  was  siiperintended  in  its  passage 
through  the  press  by  Dr.  I.  Minis  Hays,  who  has 
added  some  notes  of  his  own  where  it  seemed  desira- 
ble. He  has  also  introduced  more  than  one  hundred 
new  additional  wood-cuts,  and  added  selections  from 
the  test-types  of  Jaeger  and  of  Snellen. — Leavenworth 
Med.  Herald,  Jan.  1870. 


Without  doubt,  one  of  the  best  works  upon  the  sub- 
ject which  has  ever  been  published  ;  it  is  complete  on 
the  subject  of  which  it  treats,  and  is  a  necessary  work 
for  every  physician  who  attempts  to  treat  diseases 
the  eye. — Dominion  Med.  Journal,  Sept.  1S69. 


rpOYNBEE  [JOSEPH),  F.E.S., 

■^  Aural  Surgeon  to  and  Lecturer  on  Surgery  at  St.  Mary''s  Hospital. 

THE  DISEASES  OF  THE  EAR:  their  Nature,  Diagnosis,  and  Treat- 

ment.     With  one  hundred  engravings  on  wood.     Second  American  edition.     In  one  very 
handsomely  printed  octavo  volume  of  440  pages;  extra  cloth,  $4. 


TA  URENCE  {JOHN  Z.),  F.  R.  C.  S., 

Editor  of  the  Ophthalmic  Review,  &c. 

A  HANDY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  use  of 

Practitioners.     Second  Edition,  revised  and  enlarged.     With  numerous  illustrations.     In 
one  very  handsome  octavo  volume,  extra  cloth,  $3  00.     {Lately  Issued.) 

This  is,  as  its  name  suggests,  a  book  for  convenient 
reference  rather  than  an  exhaustive  treatise,  and  as 
such  it  will  be  found  very  valuable  to  the  general 


physician.  It  gives  in  very  brief  terms  the  symp- 
toms and  history  of  the  various  diseases  of  the  eye, 
with  just  enough  cases  detailed  to  elucidate  the  text 
without  confusing  the  reader.  His  chapter  on  exami- 
nation of  the  eye  is  particularly  good,  and,  it  seems 
to  us,  better  calculated  to  enlighten  a  novice  than 
any  similar  instructions  we  have  read. — California 
Med.  Gazette,  Jan.  1870. 

For  those,  however,  who  must  assume  the  care  of 
diseases  and  injuries  of  the  eye,  and  who  are  too 


the  subject,  or  those  recently  published  by  Stellwag, 
Wells,  Bader,  and  others,  Mr.  Laurence  will  prove  a 
safe  and  trustworthy  guide.  He  has  described  in  this 
edition  those  novelties  which  have  secured  the  confi- 
dence of  the  profession  since  the  appearance  of  his 
last.  To  the  portion  of  the  book  devoted  to  a  descrip- 
tion of  the  optical  defects  of  the  eye,  the  publisher 
has  given  increased  value  by  the  addition  of  several 
pages  of  Snellen's  test-types,  so  generally  used  to  test 
the  acuteness  of  vision,  and  which  are  difficult  to  ob- 
tain in  this  country.  The  volume  has  been  conside- 
rably enlarged  and  improved  by  the  revision  and  ad- 
ditions  of  its   author,  expressly  for   the   American 


much  pressed  for  time  to  study  the  classic  works  on  .  edition.— ^m.  Journ.  Med.  Sciences,  Jan.  1870. 

J  A  WSON  [GEORGE),  F.  R.  G.  S.,  Engl, 

"*-'  Assistant  Surgeon  to  the  Royal  London  Opihthalmic  Hospital,  Moorflelds,  &e. 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS:  their  Imme- 

diate   and  Remote  Effects.      With  about  one  hundred  illustrations.      In  one  very  hand- 
some octavo  volume,  extra  cloth,  $3  50 

It  is  an  admirable  practical  book  in  the  highest  and  best  sense  of  the  phrase. — London  Medical  Times 
and  Gazette,  May  IS,  1867. 


ORLAND  (W.  W.),  M.D. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  their 

Diagnosis,  Pathology,  and  Treatment.     With  illustrations      In  one  large  and  handsome 
octavo  volume  of  about  600  pages,  extra  cloth.     $3  50. 


\RYANT  [THOMAS),  F.R.G.S. 
THE    PRACTICE    OP   SURGERY.     A   Manual,   with  numerous 

engravings  on  wood.     In  one  very  handsome  volume.     {Nearly  Rc'dy.) 
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'm'-ALES  [PHILIP  S.), 


M.  D.,  Surgeon  U.  S.  N. 


MECHATs^'ICAL  THERAPEUTICS:  a  Practical  Treatise  on  Surgical 

Apparatus,  Appliances,  and  Elementary  Operations:    embracing  Minor  Surgery,   Band- 
aging, Orthopraxy,  and  the  Treatment  of  Fractures  and  Dislocations.     With  six  hundred 
and  fortv-two  illustrations  on  wood.     In  one  large  and  handsome  octavo  volume  of  about 
700  pages :  extra  cloth,  $5  75 ;  leather,  $6  75. 
A  Naval  Medical  Board  directed  to  examine  and  report  upon  the  merits  of  this  volume,  officially 

states  that  "  it  should  in  our  opinion  become  a  standard  work  in  the  hands  of  every  navaJ  sur- 
geon ;"  and  its  adoption  for  use  in  both  the  Army  and  Navy  of  the  United  States  is  sufficient 

guarantee  of  its  adaptation  to  the  needs  of  every-day  practice. 

It  is  a  unique  specimen  of  literature  in  its  way,  in    It  will  prove  especially  useful  to  inexperienced  coun 

that,  treating  upon  such  a  variety  of  subjects,  it  is  as  a 

whole  so  completely  up  to  the  wants  of  the  student 

and  the  general  practitioner.     We  have  Jnever  seen 

any  work  of  its  kind  that  can  compete  with  it  in  real 

utility  and  extensive  adaptability.     In  conclusion, 

we  would  state,  at  the  risk  of  reiteration,  that  this 

is  the  most  comprehensive  book  on  the  subject  that  we 

lia  ve  seen  ;  is  the  best  that  can  be  placed  in  the  hands 

of  the  student  in  need  of  a  first  book  on  surgery,  and 

the  most  useful  that  can  be  named  for  such  general 

practitioners  who,  without  any  special  pretensions 

to  surgery,  are  occasionally  liable  to  treat  surgical 

e&sess.—N.  T.  Med.  Record,  Blarch  2,  1868. 

It  is  certainly  the  most  complete  and  thorough  work 

of  its  kind  in"the  English  language.      Students  and 

young  practitioners  of  surgery  will  find  it  invaluable. 


try  practitioners,  who  are  continually  required  to 
take  charge  of  surgical  cases,  under  circumstances 
precluding  them  from  the  aid  of  experienced  surgeons. 
— Pacijie  Med.  and  Surg.  Journal,  Feb.  1868. 

The  title  of  the  above  work  is  sufficiently  indica- 
tive of  its  contents.  We  have  not  seen  for  a  long 
time  (in  the  English  language)  a  treatise  equal  to  this 
in  extent,  nor  one  which  is  belter  adapted  to  the 
wants  of  the  general  student  and  practitioner.  It  is 
not  to  the  surgeon  alone  that  this  book  belongs  ;  the 
physician  has  frequent  opportunities  to  fill  an  emer- 
gency by  such  knowledge  as  is  here  given.  Every 
practitioner  should  make  purchase  of  such  a  book- 
it  will  last  him  his  lifetime. St.  Louis  Med.  Re- 
porter, Feb.  1868. 


THOMPSON  [SIR  HENRY), 

-*-  Surgeon  and  Professor  of  Clinical  Surgery  to  University  College  Hospital. 

LECTURES  ON  DISEASES  OE  THE  URmARY  ORGANS 

illustrations  on  wood.     In  one  neat  octavo  volume,  extra  cloth.     $2  25. 

These  lectures  stand  the  severe  test.  They  are  in- 
structive without  being  tedious,  and  simple  without 
being  diifuse;  and  they  include  many  of  those  prac- 
tical hints  60  useful  for  the  student,  and  even  more 
valuable  to  the  young  practitioner. — Edinbicrgh  Med. 
Journal,  April,  1869. 

Very  few  words  of  ours  are  necessary  to  recommelid 
these  lectures  to  the  profession.     There  is  no  subject 


With 


on  which  Sir  Henry  Thompson  speaks  with  more  au- 
thoi'ity  than  that  in  which  he  has  specially  gathered 
his  laurels;  in  addition  to  this,  the  conversational 
style  of  iastruction,  which  is  retained  in  these  printed 
lectures,  gives  them  an  attractiveness  which  a  sys- 
tematic treatise  can  never  possess. — London  Medical 
Times  and  Gazette,  April  24,  1869. 


B 


Y  THE  SAME  A  UTHOR. 


ON  THE  PATHOLOGY  AND  TREATMENT  OP  STRICTURE  OP 

THE  URETHBA  AND  URINARY  FISTULA.     With  plates  and  wood-cuts.     From  the 
third  and  revised  English  edition.    In  one  very  handsome  octavo  volume,  extra  cloth,  $S  50. 
{Jiist  Issued.) 
This  classical  work  has  so  long  been  recognized  as  a  standard  authority  on  its  perplexing  sub- 
jects that  it  should  be  rendered  accessible  to  the  American  profession.      Having  enjoyed  the 
advantage  of  a  revision  at  the  hands  of  the  author  within  a  few  months,  it  will  be  found  to  present 
his  latest  views  and  to  be  on  a  level  with  the  most  recent  advances  of  surgical  science. 

With  a  work  accepted  as  the  authority  upon  the  I  ably  known  by  the  profession  as  this  before  us,  must 
subjects  of  which  it  treats,  an  extended  notice  would  |  create  a  demaad  for  it  from  those  who  would  keep 
be  a  work  of  supererogation.  The  simple  announce-  I  themselves  well  up  in  this  department  of  surgery.— 
meiit  of  another  edition  of  a  work  so  well  and  favor-  ]  St.  Louis  Med.  Archives,  Feb.  1870. 


fTAYLOR  [ALFRED  S.),  M.D., 

■*■  Lecturer  on  Med.  Jurisp.  a,nd  Chemistry  in 

MEDICAL  JURISPRUDENCE. 

and  revised  London  edition.     In  one  large 

The  sixth  edition  of  this  popular  work  comes  to  us 
In  charge  of  a  new  editor,  Mr.  Penrose,  of  the  Phila- 
delphia bar,  who  has  done  much  to  render  it  useful, 
not  only  to  the  medical  practitioners  of  this  country, 
but  to  those  of  his  own  profession.  Wisely  retaining 
the  references  of  the  former  American  editor,  Dr. 
Hartshorne,  he  has  added  many  valuable  notes  of  his 
own.  The  reputation  of  Dr.  Taylor's  work  is  so  well 
established,  that  it  needs  no  recommendation.  He  is 
now  the  highest  living  authority  on  all  matters  con- 
nected with  forensic  medicine,  and  every  successive 
elition  of  his  valuable  work  gives  fresh  assurance  to 
his  many  admirers  that  he  will  continue  to  maintaia 
his  well-earned  position.  No  one  should,  in  fact,  be 
without  a  text-book  on  the  subject,  as  he  does  not 


Guy^s  Hospital. 

Seventh  American,  from  the  Ninth 

i  octavo  volume.     {Preparivg.) 

kno.w  but  that  his  next  case  may  create  for  him  an 
emergency  for  its  use.  To  those  who  are  not  the  for- 
tunate possessors  of  a  reliable,  readable,  interesting, 
and  thoroughly  practical  work  upon  the  subject,  we 
would  earnestly  recommend  this,  as  forming  the  best 
groundwork  for  all  their  future  studies  of  the  more 
elaborate  treatises. — New  York  Medical  Record,  Feb. 
15,  1867. 

The  present  edition  of  this  valuable  manual  is  a 
great  improvement  on  those  which  have  preceded  it. 
It  makes  thus  by  far  the  best  guide-book  in  this  de- 
partment of  medicine  for  students  and  the  general 
practitioner  in  our  language. — Boston  Med.  and  Surg, 
Journal,  Dec.  27,  1866. 
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JDLANDFORD  (G.  FIELDING),  M.  D.,  F.  R.  G  P., 

J-^  Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  &c. 

INSANITY  AND  ITS  TREATMENT :   Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.     With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.     By  Isaac  Rat,  M.  D.     In  one  very 
handsome'  octavo  volume  of  471  pages  :  extra  cloth,  $3  25.     {Jzist  Issued.) 
This  volume  is  presented  to  meet  the  want,  so  frequently  expressed,  of  a  comprehensive  trea- 
tise, in  moderate  compass,  on  the  pathology,  diagnosis,  and  treatment  of  insanity.    To  render  it  of 
more  value  to  the  practitioner  in  this  country,  Dr.  Eay  has  added  an  appendix  which  affords  in- 
formation, not  elsewhere  to  be  found  in  so  accessible  a  form,  to  physicians  who  may  at  any  moment 
be  called  upon  to  take  action  in  relation  to  patients. 

It  satisfies  a  want  which  must  have  been  sorely 
felt  by  the  busy  general  practitioners  of  this  country. 
It  takes  the  form  of  a  manual  of  clinical  description 
of  the  various  forms  of  insanity,  with  a  description 
of  the  mode  of  examining  persons  suspected  of  in- 


sanity. We  call  particular  attention  to  this  feature 
of  the  book,  as  giving  it  a  unique  value  to  the  gene- 
ral practitioner.  If  we  pass  from  theoretical  conside- 
rations to  descriptions  of  the  varieties  of  insanity  as 
actually  seen  in  practice  and  the  appropriate  treat- 
ment for  them,  we  find  in  Dr.  Blandford's  work  a 
considerable  advance  over  previous  writings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  no  reader  can  fail 
to  be  struck  with  their  superiority  to  those  given  in 
ordinary  manuals  in  the  English  language  or  (so  far 


as  our  own  reading  extends)  in  any  other. — London 
Practitioner,  Feb.  1S71. 


Dr.  Blandford's  book  well  meets  the  prevailing  de- 
ficiency, and  is  one  of  that  class,  unhappily  too  small, 
which  prove  a  real  blessing  to  the  busy  practitioner 
who  has  no  other  time  for  reading  but  those  odd  mo- 
ments which  he  can  catch  in  his  brief  intervals  of 
leisure.  It  is  so  free  from  defects  and  is  so  fair  a  re- 
presentation of  the  most  approved  views  respecting 
insanity,  that  we  find  in  it  small  occasion  for  criti- 
cism, and  can  do  little  more  than  commend  it  as  an 
admirable  manual  for  practical  use.  We  end  as  we 
began,  in  heartily  recommending  it  as  a  most  useful 
and  reliable  guide  to  the  general  practitioner. — Atn. 
Journal  Med.  Sciences,  April,  1871. 


'VU'INSLOW  {FORBES),  M.D.,  D.G.L.,  ^c. 

ON  OBSCfURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS 

OF  THE  MIND;  their  incipient  Symptoms,  Pathology,  Diagnosis,  Treatment,  and  Pro- 
phylaxis. Second  American,  from  the  third  and  revised  English  edition.  In  one  handsome 
octavo  volume  of  nearly  600  pages,  extra  cloth.     $4  25.     (Lately  Issued.) 


A  work  which,  like  the  present,  will  largely  aid 
the  practitioner  in  recognizing  and  arresting  the  first 
Insidious  advances  of  cerebral  and  mental  disease,  is 
one  of  immense  practical  value,  and  demands  earnest 
attention  and  diligent  study  on  the  part  of  all  who 
have  embraced  the  medical  profession,  and  have 
thereby  undertaken  responsibilities  in  which  the 
welfare  and  happiness  of  Individuals  and  families 
are  largely  involved.    We  sh«,ll  therefore  close  this 


brief  and  necessarily  very  imperfect  notice  of  Dr. 
Winslow's  great  and  classical  work  by  expressing 
our  conviction  that  it  is  long  since  so  important  ana 
beautifully  written  a  volume  has  issued  from  the 
British  medical  press.— IiuUin  Medical  Press. 

It  is  the  most  interesting  as  well  as  valuable  book 
that  we  have  seen  for  a  long  time.  It  is  truly  fasci- 
nating.— Am.  Jour.  Med.  Sciences. 


EA  [HENRY  C). 
'superstition    AND    FORCE:    ESSAYS    ON    THE   WAGER   OF 

LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.  Second  Edition, 
Enlarged.  In  one  handsome  volume  royal  12mo.  of  nearly  600  pages;  extra  cloth,  $2  75. 
(Jiisi  Issued.) 

interesting  phases  of  human  society  and  progress.  .  . 
The  fulness  and  breadth  with  which  he  has  carried 
out  his  comparative  survey  of  this  repulsive  field  of 
history  [Torture],  are  such  as  to  preclude  our  doing 
justice  to  the  work  within  our  present  limits.  But 
here,  as  throughout  the  volume,  there  will  be  found 
a  wealth  of  illustration  and  a  critical  grasp  of  the 
philosophical  import  of  facts  which  will  render  Mr. 
Lea's  labors  of  sterling  value  to  the  historical  stu- 
dent.— London  Saturday  Review,  Oct.  S,  1S70. 


We  know  of  no  single  work  which  contains,  in  so 
small  a  compass,  so  much  illustrative  of  the  strangest 
operations  of  the  human  mind.  Foot-notes  give  the 
authority  for  each  statement,  showing  vast  research 
and  wonderful  industry.  We  advise  our  confr&res 
to  read  this  book  and  ponderits  teachings. — Chicago 
Med.  Journal,  Aug.  1870. 

As  a  work  of  curious  inquiry  on  certain  outlying 
points  of  obsolete  law,  "Superstition  and  Force"  is 
one  of  the  most  remarkable  books  we  have  met  with. 
— London  AthencBum,  2fov.  :i,  18(56. 

He  has  thrown  a  great  deal  of  light  upon  what  must 
be  regarded  as  one  of  the  most  instructive  as  well  as 


As  a  book  of  ready  reference  on  the  subject,  it  is  of 
the  highest  value. —  Westminster  Review,  Oct.  18(57.^ 


B 


r  THE  SAMS  A  UTHOR.    [Just  Issued.) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF   THE  TEM- 

PORAL  POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.   In  one  large  royal 
12mo.  volume  of  516  pp.  extra  cloth.     $2  75. 


The  story  was  never  told  more  calmly  or  with 
greater  learning  or  wiser  thought.  We  doubt,  indeed, 
if  any  other  study  of  this  field  can  be  compared  with 
this  for  clearness,  accuracy,  and  power.  —  Chicago 
Examiner,  Dec.  1870. 

Mr.  Lea's  latest  work,  "Studies  in  Church  History," 
fully  sustains  the  promise  of  the  first.  It  deals  with 
three  subjects — the  Temporal  Power,  Benefit  of 
Clergy,  and  Excommunication,  the  record  of  which 
has  a  peculiar  importance  for  the  English  student,  and 
Is  a  chapter  on  Ancient  Law  likely  to  be  regarded  as 
final.  We  can  hardly  pass  from  our  mention  of  such 
works  as  these — with  which  that  on  "Sacerdotal 
Celibacy"  should  be  included — without  noting  the 


literary  phenomenon  that  the  head  of  one  of  the  first 
American  houses  is  also  the  writer  of  some  of  its  most 
original  books. — London  Athenoium,  Jan.  7,  1S71. 

Mr.  Lea  has  done  great  honor  to  himself  and  this 
country  by  the  admirable  works  he  has  written  on 
ecclesiologicaland  cognate  subjects.  We  have  already 
had  occasion  to  commend  his  "Superstition  and 
Force"  and  his  "History  of  Sacerdotnl  Celibacy." 
The  present  volume  is  fully  as  admirable  iu  its  me- 
thod of  dealing  with  topics  and  in  the  thoroughneso — 
aquality  so  frequently  lacking  in  American  authors— 
with  which  they  are  investigated.— iV^.  Y.  Jou-rnaiof 
Psychol.  Medicine,  July,  l»;o. 
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